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IN VIVO pOz MEASUREMENT 
... immediately, continuously 


You no longer need to withdraw samples to measure oxygen tension in blood or 
fluid. The Beckman oxygen micro electrode, sheathed in an 18-gauge arterial 
needle, goes to the source... live tissue, circulating blood, body fluids in their 
natural environment... and transmits a continuous measurement of pO, from 
within the subject. You observe changes as they happen. You eliminate gaps in 
information. Since pO, is read directly, you do away with tedious calculations. 


The versatile multi-channel amplifier provides scales for pCO, and pH as 
well as pO,, and will accommodate Severinghaus-type CO, electrodes, blood 
pH electrodes and other Clark-type oxygen electrodes. Special configurations of 
the oxygen micro electrode and amplifier can be made for unusual applications. 

For further information about the oxygen micro electrode and amplifier 
... described as the Model 160 Physiological Gas Analyzer...write Beckman 
Instruments, Inc., Spinco Division, Stanford Industrial Park, Palo Alto, 
California. Ask for data file 160-5, 


Beckman Spinco Division 


Beckman Instruments, Inc. 80-A 
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A sweltering day. One sweet bite of coolness. 
Then, decision. Surely a little dirt won’t hurt. 
After all, children usually get by taking chances. 
Usually. But Nutritional Biochemicals doesn’t. 
And couldn’t. Biochemicals have to be pure. Lives 
depend on it. The biochemicals a research lab or 
a hospital orders are perfect .-. or useless. Nu- 
tritional Biochemicals stocks 2600 pure biochem- 
icals. Ships them~daily all over the world. In 
short, N.B.Co. has a vested interest in purity. 
And, N.B.Co.’s worldwide. volume brings you 
pure biochemicals at exceptionally low prices. 


* 


Send for our FREE 2600 item catalog. Or call 
us today at MOntrose 2-0214, Cleveland, Ohio. 


NUTRITIONAL BIOCHEMICALS CORPORATION 
21010 Miles Avenue ¢ Cleveland 28, Ohio 
24-Hour Delivery in the U.S.A. ¢ Slightly Longer Anywhere Else 


Send for our free October, 1961 Catalog con- we) 
taining more than 2600 items. Fill out coupon ie 
and mail today for your copy. sc i 
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SCIENCE is published vay by the AAAS, 1515 Massachusetts Ave., NW, Washington 5, D.C. Second-class postage paid at Washington, D.C., and 


additional mailing office. Annual subscriptions: $8.50; foreign postage, $1.50; Canadian postage, 75¢. 
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r xperience in precision optics, sup- 
prototype in just as day 


the navigator can sight the 
quantity by Baird-Atomio, the peri- 


hours of use. It is one more example 


BAIRD -ATOMIC, INC. 
23 University Road 


SERVING SCIENC 


Baird-Atomic serves science in : 
Baird-Atomic serves 

has beon proved thoroughly reliabl ne 
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Editoriat Model Teaching 


Articies The Earth’s Free Oscillations: G. J. F. MacDonald 
Large earthquakes cause low-frequency vibrations which give new information 
about the earth’s interior. 
Strontium-90 Absorption by Deciduous Teeth: L. Z. Reiss 
Analysis of teeth provides a practicable method of monitoring strontium-90 
uptake by human populations. 
The International Indian Ocean Expedition: J. A. Knauss 


Oceanographers will make full-scale “laboratory” studies of 
ocean-atmosphere relationships. 


Science and the News’ Brown vs. Baker: The Supreme Court Finds Itself in an Awkward Situation; 
Cooperation in Space: Soviet Scientists and Politicians Appear To Have Different 
Views; Educational Television: Setbacks in New York City and Boston 


Book Reviews J. B. Conant’s Slums and Suburbs, reviewed by J. Floud; other reviews 


Presence of Toxic Factors in Urine from Schizophrenic Subjects: 
S. Fujita and N. S. Ging 


Epileptogenic Cerebral Electrical Activity and Serotonin Levels: J. A. Wada 
Effect of Dietary Nitrate on Thyroid Function: R. A. Bloomfield et al. ............. 


Thalamic Reticular System and Cortical Arousal: J. D. Precis 
F. Chaillet, J.-P. Herzet ...... : 


Psychomotor Coordination of Auditory and Visual Space at Birth: 
M. Wertheimer 


Stimulus Generalization of Imprinting: D. A. Cofoid and W. K. Honig 
Identification of Small Animals by Proximity Sensing: J. L. Kavanau 


Taxonomic Status of the Pygmy Marmoset (Callithrix pygmaea Spix): 
Schwarz 


Carotid and Vagal Afferents and Drug Action on Transcallosally Evoked 
Cortical Potentials: E. R. Hart, J. M. Rodriguez, A. S. Marrazzi 


Association Affairs Share the New Focus: 128th Annual Meeting; Program Summary 


~ 


Departments Forthcoming Events 


White portion of a human eye showing arteries and veins of the circulatory system. 
[Harold E. Edgerton, Massachusetts Institute of Technology] 
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Nearly two centuries ago, Karl Gauss, 
“Prince of Mathematicians,” kept a diary 
which was destined to become one of the 
most significant documents in the history 
of mathematics. 


In his diary Gauss jotted down the 
results of elaborate calculations that had 
led him to fundamental discoveries in math- 
ematics. But he never published these 
discoveries, and many of them remained 
undisclosed during his lifetime. 


It wasn’t until almost 50 years after 
Gauss’s death that his diary was found and 
published. Much time and talent, mean- 
while, had been spent in duplicating Gauss’s 
efforts. Mathematical progress had been 
needlessly slowed. 


In contrast, today’s scientists and engi- 
neers are alert to the importance of sharing 
their findings through publication. In fact, 
the number of definitive papers published 


PROGRESS 


in a scientific or technological field has 
become a sure sign of the creative effort 
in that field. 


Bell Laboratories scientists and engi- 
neers publish more than 800 papers a year, 
reporting new observations and new think- 
ing in the arts and sciences that serve 
communications. They have also authored 
more than 50 technical books, many of 
which have become standard works of ref- 
erence. The steady stream of new informa- 
tion that comes out of Bell Laboratories 
again reflects the scope and depth of the 
creativity that works to improve Bell 
System communications. 


BELL TELEPHONE LABORATORIES 


World center of communications research and development 
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Put this Polaroid® Land 
4x5 Film Holder... 


Get photomicrographs faster than ever be- 
fore, the famous Polaroid “ten second” 
picture way. The high resolution and con- 
trast of Polaroid Land films assure the 
critical image quality you want. 


...on this Bausch & Lomb 
Model L Camera 


Here’s new speed and versatility in photo- 
micrography. Now the Model L Camera 
is available with the new B&L DynaZoom* 
Laboratory Microscope—zoom up, zoom 
down in the range you select... from 
17.5xX to 1940X. Photograph any speci- 
men—transparent or opaque—at any 
power from the highest to the lowest—the 
ultra-fast way with Polaroid Land Film! 


| ...get sharp photomicrographs \ 
| in just 10 seconds! 


Save the time of developing ordinary film. 
Free the camera for other work. Be sure 
you get the shots you need, in both print 
and negative form. Picture the big savings 
of time and money in your own lab. 


BAUSCH & LOMB INCORPORATED 
77423 Bausch Street, Rochester 2, N. Y. 


0 Id like a demonstration of B&L Model L Camera 
and Polaroid Land Film Holder. 


l 
I 
BAUSCH & LOMB ; 0 Please send Catalogs E-21, E-22. 
| 
| 


®by Polaroid Corp. 
“Trademark, Bausch & Lomb 


NAME, TITLE 


PROFESSIONAL 
ADDRESS 


Made in America, to the world’s highest standards. 
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COLEMAN 
brings new convenience 
to microchemical analysis 


The task of analyzing extremely small samples is 
made quicker and easier with three components 
of the Coleman Ultramicro Program—the Junior 
the titrator and the centri- 
uge. 

Each is specifically designed to accommodate 
sample volumes in the microliter range. Together, 
they provide the laboratory with convenient and 


FOR SPECTROPHOTOMETRY... 


The Coleman Junior, a true diffraction grating 
spectrophotometer, has been used for years with 
samples ranging in size from 12 ml to as little as 
7 microliters. With its new Ultramicro Cell As- 
sembly, the instrument accepts a sample of 100 
microliters while providing a full one-centimeter 
light path; this permits precise microanalysis of 
even faintly-colored liquids. The Junior provides 
continuous wavelength selection over the 400-700 
muy spectrum. 

Ultramicro Cell Assembly —$124.25 

Coleman Junior Spectrophotometer —$453.00 


FOR TITRATIONS... 


Accurate titrations of minute samples is provided 
by the Coleman Microtrator, a micrometer-driven 
burette. It expresses volume of titrant delivered 
directly in microliters on a digital counter linked 
to the micrometer screw. Titrant is delivered into 
a plastic sample cup riding on rotating sample 
tray which provides instant splash-free mixing of 
titrant and sample. 


Microtrator—$250.00 


FOR CENTRIFUGATION... 


The Coleman Ultramicro Centrifuge provides 
rapid and efficient separation of sample constitu- 
ents. It develops more than 13,000 rpm in a few 
seconds; its cycle timer permits setting at any 
period of operation up to 5 minutes. Most sam- 
ples are cleanly separated in less than 30 seconds 
—unusually difficult materials may be spun for 
the full cycle. Centrifuge accommodates 24 sam- 
ple tubes of 400 ul capacity; tubes may be dis- 

carded after desired material 

is removed. 

Ultramicro Centrifuge—$165.00 


beautifully precise methods for sample separation, 
titration and spectrophotometric measurement. 

Whatever your field—life sciences, biochemis- 
try, industrial research, wherever sample volumes 
are limited—you’ll find that these three instru- 
ments improve both your analytical speed and 
accuracy. The instruments are described fully in 
Coleman Bulletin SB-263. 
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GOOKE BRIEFS 


Instruments and Applications 


An Inexpensive Flat Field 
High-dry Achromat 


It is inevitable that conventional 
achromatic objectives have a certain 
amount of field curvature, if the best 
central definition is to be obtained. 
There is, however, a need for high- 
power dry objectives with flat fields, 
especially in the more routine labora- 
tory uses of the microscope, and 
many makers compute their 40X ob- 
jectives to give a flatter field while 
sacrificing something in resolution. In 
these past few years some elaborate 
designs have given flat fields without 
this compromise, but these objectives 
have not been generally adopted be- 
cause of the very high cost involved. 


Bass 


A new basic approach to this de- 
sign problem has been taken by Cooke 
resulting in ‘the development of a new 
40X achromatic objective. The Micro- 
plan 40 gives an extremely flat field of 
view, retains the maximtm definition 
of the best N.A. 0.65 conventional 
achromatic objectives, and costs only 
slightly more. Because of tube length 
considerations the objective is most 
suitably used with the Cooke M15 Bi- 
ological Microscopes. 
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Extension of Thermogravimetric 
Techniques 


Many applications for the com- 
paratively new techniques of thermo- 
gravimetry (measurement of weight 
change through a heat-time cycle) 
have been discovered in the fields of 
chemistry and metallurgy. In order to 
extend these. studies into the critical 
areas where high temperatures and 
high vacuums are required, special- 
ized apparatus has been needed. 


The new Chevenard TH59 Thermo- 
balance has been developed for rou- 
tine and research studies in pro- 
grammed temperature cycles up to 
1500°C with specimens (up to 50 
grams in weight) in a high vacuum or 
any desired controlled atmosphere. 
Recording is accomplished by a photo- 
electric spot-follower system of novel 
design. Very small weight changes 
can be shown as a function of time or 
of time and temperature. 


Biological » Metallurgical « Polarizing - MICROSCOPES — Student + Routine + Research « Special Research 


COOKE, TROUGHTON & SIMMS, INCORPORATED — 


91 WAITE STREET, MALDEN 48, MASSACHUSETTS 
IN CANADA: DON MILLS, ONTARIO ‘ 


Metallographs ODilatometers Thermobalances Particle Counting and Sizing Equipment 


A Water Immersion Objective 


Although water immersion objec- 
tive lenses are not well known to most 
microscopists, they do have important 
advantages for some work. Use of such — 
an objective in place of the normal 
“high-dry” gives increased resolution 
and, as this lens is quite insensitive to 
small differences in cover glass thick- 
ness, much improved over-all per- 
formance. 

Of particular importance is its use 
for the high-power examination of 
specimens which are not mounted 
with a cover glass. In this application 
the use of water is much more con- 
venient (and, probably, more. suita- 
ble) than would be the use of an oil- 
immersion high power objective. 

The Cooke objective has an initial 
magnification of 50, a Numerical Ap- 
erture of 1.00 and a working distance 
of 0.5mm. 


The McArthur Microscope 


Small microscopes for use in the 
field have been offered sporadically by 
many different makers over the years. 
In such designs it has been usual to 
obtain the maximum in _ portability 
and convenience at the expense of the 
standard of optical performance ordi- 
narily obtained with the conventional 
microscope. 


The McArthur Microscope shown 
was originally designed for malaria 
diagnosis and control work in the field 
in Southeast Asia. It can be quite 
easily carried in a coat pocket, but re- 
tains all the performance advantages 
of a full size instrument. A full range 
of achromatic and fluorite objectives 
is available as well as dark ground 
accessories. Illumination can be by 
mirror or by a battery or transformer 
operated built-in light source. 
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To provide more positive diagnosis ...to speed slide preparation... to perfect it 
technically and thereby produce exceptional cytological detail in thin undistorted 
sections... these are the aims and accomplishments of International’s new model 
CT Microtome Cryostat. 


| Everything necessary for precise, frozen sectioning tae been conveniently pack- 

| aged in one superbly engineered compact instrument. From fresh tissue to fin- 
ished slide in minutes. There is a new, integral Freon fast freezing arrangement. 
Controlled temperatures from —10°C to —20°C are held even with the top open. 
Laboratories significantly speed their service. Pathologists get the best possible 
sections to help them achieve diagnostic certainty even under pressure of time.. 
Write for our latest brochure. 


INTERNATIONAL (G3) EQUIPMENT CO. 


1284 SOLDIERS FIELD ROAD - BOSTON, MASS. aN 


| 
| 
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We make and mark amino acids. When- 
ever you need isotopically labeled 
amino acids or derivatives, we can supply 
them tagged with 0", and $*°. 
Our tritiated-L-histidine, tyrosine, and 
proline are the only optically pure 
tritiated L-amino acids commercially 
available. Write for specific information. 


SCHWARZ BIORESEARCH, INC. - Dept. K2 - Mountain View Avenue, Orangeburg, N. Y. 
BIOCHEMICALS + RADIOCHEMICALS - PHARMACEUTICALS for research, for medicine, for industry 
1657 
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X-Ray Diffraction Equipment by RIGAKU 


Shown above is the Rigaku Low Angle Scattering Goni- 
ometer, one of many fine instruments designed and built 
by Rigaku Ltd., pioneers in the x-ray diffraction equip- 
ment field since 1923. The Low Angle Scattering Goni- 
ometer has been designed for use with all standard x-ray 


aggregate condition of fine individual particles of a sub- 
stance. It is also used in studying the crystal periods of 
extra-long periodic substances, by either automatic re- 
cording or photographic techniques. It is useful in the 
study of organic and inorganic colloids, protein mole- 


diffraction units, to study the size, form, orientation and cules, fiber micelles, resins, catalysts, clays, metals, ete. 


LEFT The Rigaku High Temperature Specimen Holder 
is used for investigations, at high temperatures, of solu- 
bility changes as well as structural changes in the test 
sample. This precision instrument maintains a tempera- 
ture gradient of plus or minus 5% at temperatures up to 
1500°C, in vacuum or with atmospheres such as air or 
inert gas. 


RIGHT The Rigaku Continuous High Temperature 
Camera has been designed to make a continuous record 
of x-ray diffraction patterns of crystal specimens, in 
series, on film. The camera has a unique ability to 
capture ever-changing x-ray diffraction patterns, and 
features a high vacuum system, high maximum tempera- 
ture and simplified operation. 


LEFT The Rigaku Rota Unit provides the high power 
required for rapid analyses. Current of 100 mA at 50 KV 
are available from various target materials. The water 
cooled rotating anode is postively sealed to preclude 
water leaking into the vacuum. This highly reliable re- 
search tool can be used with solids, liquids or gases. 


RIGHT The Rigaku Low Temperature Specimen Holder 
is used to investigate, at low temperatures, solubility and 
crystal structure changes in the specimen under survey. 
The temperature of the specimen is lowered to —190°C, 
using liquid nitrogen as the refrigerant. The investigation 
can be made with the specimen in an atmosphere of air, 
inert gas, or a vacuum, 


BELOW The Rigaku Microflex is a Microfocus X-ray 
Diffraction Unit, designed to provide a research tool for 
the analysis of minute areas of a crystal, as well as the 
crystal structure of micro substances in the specimen, etc. 
The versatile Microflex can be used as either a projec- 
tion or reflection type instrument, depending on the 
specimen being analyzed. 


Call or write for more information at the most convenient 
of the three addresses shown below. 


Erb & Gray Scientific, Inc. 


Exclusive Rigaku distributors for the United States 


5927 Riverdale Avenue., 1103 Westgate Avenue., 
New York 71, N. Y. Oak Park, Ill. 


854 South Figueroa Street, Los Angeles 17, California 
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INTRODUCTION TO THE STUDY 
OF ANIMAL POPULATIONS 


By H. G. Andrewartha. How environment may in- 
fluence an animal’s chance to survive and multiply, 
presented for students with no formal training in 
ecology. Part II outlines a practical course in the 
field, with specific exercises and experiments. 

288 pages. $5.00 


PHYSIOLOGICAL AND 
BEHAVIORAL ASPECTS 
OF TASTE 


Edited by Morley Kare and Bruce P. Halpern. A 
new and very technical interdisciplinary approach 
to the widely varied aspects of the sense of taste. 
Extremely useful to experimental psychologists, 
physiologists, neuro-anatomists, agriculturalists, 
nutritionists and medical specialists concerned 
with special aspects of dietary problems. 

176 pages, index, illus. $6.00 


ATOMS AND MEN 


By Louis Leprince-Ringuet. A French atomic 
energy commissioner offers a reassuring study of 
the scientific process and of the men enlisted in its 
service. “A lively book, fresh, modest, thoughtful 
and sensitive.””—ROBERT OPPENHEIMER 

136 pages. $3.00 


THE GIANT AFRICAN SNAIL 


A Problem in Economic Malacology 


By Albert.R. Mead, All the available knowledge on 
a dangerous enemy of man’s already inadequate 
crops that has spread to Asia and Hawaii and may 
threaten the U.S. This survey of work in progress 
and of new approaches is a definitive reference for 
all engaged in this vital aspect of food conserva- 
tion. 292 pages, index, illus. $7.50 


THE ORIGINS OF 
SCIENTIFIC THOUGHT 


From Anaximander to Proclus, 600 B.C. to A.D. 300 


By Giorgio de Santillana. This important work ex- 
plores how great imaginative ideas are born and 
how they spring from the background of their 
times. Professor de Santillana traces back to an- 
tiquity the great scientific themes that were to 
develop in later centuries. $5.95 


At your bookstore 


UNIVERSITY OF CHICAGO PRESS 
5750 Ellis Avenue, Chicago 37, Illinois 


UNIVERSITY OF 


A Phoenix Science 
Paperback Original 


A HANDBOOK OF 
BIOLOGICAL 
ILLUSTRATION 


By Frances W. Zweifel. A 
unique aid to both the biologist 
who must be his own illustra- 
tor and the artist confronted 
with unfamiliar biological sub- 
jects. Printing processes, ma- 
terial, and special drawing 
aids and devices are lucidly 
treated, PSS 510 $1.95 


Other titles in this 

distinguished new 

science paperback 
library 


DOWN TO EARTH 


Croneis and Krumbein. 
PSS 501 $2.95 


A MATHEMATICIAN EXPLAINS 
Mayme I. Logsdon. 
PSS 502 $1.50 


BEHAVIOR MECHANISMS 
IN MONKEYS 


Heinrich Kliver. 
PSS 503 $1.95 


LECTURES ON THE 
CALCULUS OF VARIATIONS 


Gilbert A. Bliss. 
PSS 504 $1.95 


EXPLORING IN PHYSICS 
Reginald J. Stephenson. 

PSS 505 $1.50 
FROM GALILEO TO 
THE NUCLEAR AGE 


Harvey Brace Lemon. 
PSS 506 $2.95 


FUNDAMENTAL CONCEPTS 
OF HIGHER ALGEBRA 


A. Adrian Albert. 
PSS 507 $1.35 


LIGHT WAVES AND THEIR USES | 
Albert A. Michelson. 
PSS 508 $1.50 


HIGHLIGHTS OF ASTRONOMY 
Walter Bartky. 


PSS 509 $1.95 
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High Voltage Engineering Corporation particle accelerators provide high-energy nuclear radia- 
tions — ionizing electrons, x-rays, positive ions and neutrons — essentially at the end of a 
pipe, in controlled energies and intensities for practical industrial application. 


Today, these machine-produced radiations are being used for research in nuclear chemistry 
and physics . . . sensitive trace analyses of chemical elements . . . nondestructive evaluation of 
reactor components and solid-fueled rockets . . . modification of semiconductor properties . . . 
production-line sterilization of surgical products . . . polymerization and cross-linking of plas- 
tic films and insulations. The potential uses of accelerator radiations are unlimited to the man 
who recognizes it as a new form of energy. 


RADIATION SERVICE 
FACILITIES are avail 
able for experimental or 
production work in eleg 4 
tron-beam irradiation, acti- 

vation analysis ond HIGH VOLTAGE ENGINEERING 
positive-ion and neutron CORPORATION 


research. Send for new BURLINGTON, MASSACHUSETTS, U.S.A. : 
bulletins. 


APPLIED RADIATION CORPORATION 
HIGH VOLTAGE ENGINEERING (EUROPA) N.V. 


SCIENCE, VOL. 134 


CHAUD 


Harris 
HENRY 
H. BE 
MARGA 


Konr/ 
Epwit 
PHILIT 


DAEL 
Publis 


JOSEP! 
Assoc 


Sales: 
PE 6- 
CL 4 
DE 7 
Calif. 
| IC M 
| Amer 
Scien: 
4 | ingtot 
3 Guid 
| Edi 
to § 
Wash 
with 
The 
or 
Ch 
| leld ws 
D.C., 
label 
addr 
$1.50 
Scho: 
mont 
| 1660 


24 November 1961, Volume 134, Number 3491 


AMERICAN ASSOCIATION 
FOR THE 
ADVANCEMENT OF SCIENCE 


Board of Directors 
CHAUNCEY D. LEAKE, Retiring President, Chairman 


THOMAS Park. President 
Paut M. Gross. President Elect 


HaRRISON BROWN Don K. PRICE 
HENRY EyYRING ALFRED S. ROMER 

H. BENTLEY GLASS WILLIAM W. RUBEY 
MARGARET MEAD ALAN T. WATERMAN 


Paut A. SCHERER. Treasurer 
Wo LFLe, Executive Officer 


Editorial Board 


KonraD B. Krauskopr H. Burr STEINBACH 
Epwin M. LERNER WILLIAM L. Straus, Jr. 
PHitip M. Morse Epwarp L. TaTuM 


Editorial Staff 


DaeL WOLFLE Hans NUSSBAUM 
Publisher Business Manager 


GraHaAM DuSHANE 


ditor 
JosePH TURNER Ropert V. ORMES 
Associate Editor Managing Editor 


ELten E. Murpny, Assistant Editor 
Nancy TEIMouRIAN, Assistant to the Editor 


News: Howarp Marco.its, DANIEL S. GREEN- 
BERG, PATRICIA D. Pappock 


Book Reviews: Saran S. Dees 


Editorial Assistants: Sue E. BERKE, Nancy S. 
HAMILTON, OLIVER W. HEATWOLE, EpcGar C. 
Rich, JoHN E. RINGLE, ConrapD YuNG-Kwal 


Staff Assistants: LILLIAN Hsu, GENEVIEVE M. 
QUADA 


Advertising Staff 
Eart J. ScuHeraco, Director 
BERNICE SCHWARTZ, Production Manager 


Sales: RicHarp L. Cuartes (New York, N.Y., 
PE 6-1858); C. RicHarp Cais (Old Bridge, N.J.. 
CL 4-3680); Herspert BurRKLUND (Chicago, IIl.. 
DE 7-4973); DILLENBECK-GALAVAN (Los Angeles, 
Calif., DU 5-3991) 


SCIENCE, now combined with THE SCIENTIF- 
Ic MONTHLY, is published each Friday by the 
American Association for the Advancement of 
Science at National Publishing Company, Wash- 
ington, D.C. SCIENCE is indexed in the Reader’s 
Guide to Periodical Literature. 


Editorial should be addressed 
to SCIENCE, 1515 Massachusetts Ave., Ww, 
Washington 5, D.C. Manuscripts should be typed 
with double Spacing and submitted in duplicate. 
The AAAS assumes no responsibility for the safety 
of manuscripts. Opinions expressed by authors are 
their own and do not necessarily reflect the 
opinions of the AAAS or the institutions with 
which the authors are affiliated. For detailed 
Suggesnions on_ the of manuscripts, 
see Science 125, 16 (4 Jan. 1957). 


Advertising cotrespondence should be addressed 
to ase hy Room 1740, 11 West 42 St., New 
York 36, 


Change of address notification should be sent 
to 1515 Massachusetts Ave., NW, Washington 5. 
D.C., 4 weeks in advance. Furnish ‘an address 
label from a recent issue. Give both old and new 
addresses, including zone numbers. 


Annual subscriptions: $8.50; foreign postage. 
$1.50; Canadian postage, 75¢. Single co) 35¢. 
School year rn ions: 9 months, 10 


months, $7.50. Cable address: 
ington, 


Copy 1 by the Américan Association 
for nt/of Science. 


SCIENCE 


Model Teaching 


One of the more imaginative of the current efforts to improve the 
teaching of mathematics in elementary school involves the use of a set 
of wooden rods of differing lengths, sometimes called Cuisenaire rods 
after Georges Cuisenaire, the Belgian teacher who developed them. The 
rods serve as a model for work in arithmetic, and certain other parts of 
mathematics, much as the figures sketched in high school geometry serve 
as models for the proofs of the theorems. Use of models in the solving 
of problems has an honorable place in the teaching of mathematics, not 
to mention the creation of new mathematical ideas. There is the pitfall 
in such use, however, of becoming so zealous in the manipulation of the 
model as to loose sight of the mathematics the model is supposed to 
illuminate. 

The wooden rods are square in cross section, 1 cm by 1 cm. They come 
in ten lengths, from pieces 1 cm long through pieces 10 cm long. In 
teaching arithmetic, the rods could be used, for example, to represent 
the equation “2 + 3 = 5” by setting a 2-cm rod end to end with a 3-cm 
rod, and then covering both rods with a 5-cm rod. And the rods could 
be used to represent the equation “2 x 3 = 3 X 2” by placing two 3-cm 
rods side by side, and then covering the resulting rectangle by setting 
three 2-cm rods crosswise to the first rods. The children learn not only by 
looking at the rods and seeing that the two sides of an equation are equal. 
but also from handling the rods and feeling this equality. 

Many other, and more ambitious, things can be done with the rods, 
but the problem the model poses is that even those persons who agree 
about its effectiveness in teaching disagree on when, for a given problem, 
that effectiveness ceases. Thus, in the teaching of fractions, some teach- 
ers use the rods to represent a given fraction by placing two rods in an 
ordered arrangement. To represent the fraction “1/2,” for example, the 
l-cm rod could be placed above the 2-cm rod. Other teachers find, 
however, that it is in just this kind of use that the rods turn from an 
aid to thought into a hindrance to thought. 

The difficulty with this representation of fractions, it is , argued, 
that the model begins to lose its one-to-one correspondence with the 
mathematical work it is supposed to illustrate. Consider, for example, 
the representation of “1/2” by a 1-cm rod over a 2-cm rod and of “1/10” 
by a l-cm rod over a 10-cm rod. In arithmetic there is the inequality 
“1/2 > 1/10,” yet, taking the two representations together, the represen- 
tation of “1/2” appears not larger, but smaller, than that of “1/10.” There 
are now two possibilities, the argument continues. Either this lack of 
correspondence will confuse the child or it will not. If it confuses him, 
the model should be abandoned. If it does not confuse him, the model 
should also be abandoned, because this simply shows that the young 
scholar is sophisticated enough to use pencil and paper. It will not 
bother him that the written mark “1/10” looks larger than the written 
mark “1/2.” 

Some meaningful work with the rods can still be done on fractions. 
To obtain a representation of “1/4,” for example, let the 4-cm rod rep- 
resent “1.” The 1-cm rod will then represent “1/4”—the rods are not 
labeled with numbers, but rods of different lengths are distinguished by 
different colors. The Cuisenaire rods are surprisingly helpful if used 
properly, but..wisdom in introducing a model in teaching mathematics 
must be matched by equal wisdom in knowing when the model must be 


abandoned. In using a model, the — lies in loving it not wisely 
but too well.—J.T. 
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Eye-level mounting of the electronic con- 
trols over the freezer provides maximum 
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detector. This versatility is a Packard exclusive—made possible by two 
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lation counting systems—refrigerated or non-refrigerated . . . for auto- 
matic or semi-automatic operation. From this selection you can readily 
meet the requirements of your budget and provide for present and 
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Tri-Carb Spectrometer—with its world-wide reputation for accuracy 
and reliability—can provide. Call your Packard representative or write 
for Bulletin AD-1002. 
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The Earth’s Free Oscillations 


Large earthquakes cause low-frequency vibrations 
which give new information about the earth’s interior. 


The great Chilean earthquake of 22 
May 1960 excited the earth’s free 
modes of vibration, and these were ob- 
served for the first time. The detection 
of the free modes broadens the spec- 
trum over which a geophysicist may 
look into the earth’s dark interior. Prior 
to 1960, almost all information regard- 
ing the earth’s interior had been de- 
tived from detailed investigations of 
times of arrival of elastic-body waves as 
recorded by seismographs. The elastic- 
body waves travel different paths 
through the earth and contain most of 
their energy in the high-frequency part 
of the spectrum (10 to 0.1 cy/sec). The 
interpretation of arrival times is based 
on a ray theory similar to the ray theory 
of geometrical optics. The use of low- 
frequency normal modes as a tool for 
the investigation of the earth is thus 
somewhat analogous to the astrono- 
mer’s use of radio frequencies as a sup- 
plement to observations in the visual 
range. 


Free Vibrations of an Elastic Sphere 


The observation and interpretation of 
the free oscillations is the latest chapter 
in an investigation begun in 1882 by 
the noted mathematical physicist Hor- 
ace Lamb. If an elastic solid is tapped 
by a hammer, the elastic disturbance is 
initially carried outward by two travel- 
ing waves. The fast wave (P wave) car- 
ties with it the compression and rare- 
faction of ordinary sound. The slow 
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wave (S or shear wave) transmits par- 
ticle motion at right angles to the direc- 
tion of propagation. If the solid is suffi- 
ciently isolated from the surroundings, 
reflections from boundaries may set up 
standing waves. The solid then rings or 
vibrates at the normal mode frequen- 
cies. Lamb (/) showed that the free vi- 
brations of an elastic sphere can be 
classified into two groups: The toroidal 
or torsional oscillations are those in 
which a particle executes motion on a 
spherical surface; there is no radial 
component of motion. The toroidal os- 
cillations unite to form the familiar 
horizontally polarized shear waves (Su 
waves) of classical seismology. The 
spheroidal oscillations combine both 
radial and tangential motion to produce 
compression and rarefaction. A degen- 
erate spheroidal oscillation involves 
only radial motion; the entire sphere 
expands and contracts. 

The notation adopted to describe the 
earth’s free oscillations is similar in 
many ways to the notation used in 
atomic spectroscopy, thus reflecting the 
common mathematical structure of 
these two fields. The solution to the 
equations of motion of an _ elastic 
sphere can be separated into a function 
dependent upon radius and a function 
dependent on the angular coordinates. 
The angular function is written as a 
sum of surface spherical harmonics 


= (sit 0), e* 


Q) 


P.” is the associated Legendre function. 
If we use a geographical coordinate sys- 
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tem, ¢ is the longitude and 6 is the lati- 
tude. The time dependence can be in- 
cluded in the exponential as exp [i (m@ 
—wt)], where » is the angular fre- 
quency. This represents a wave travel- 
ing with a speed of m/e radians per 
second. If m is positive, the wave travels 
from west to east; if m is negative, it 
travels from east to west. The two signs 
of m are symmetrical in a stationary 
sphere. Rotation destroys the symmetry 
and creates important differences be- 
tween waves traveling from west to 
east and waves traveling from east to 
west. The numbers m and / are familiar 
in quantum mechanics as the magnetic 
and azimuthal quantum numbers, re- 
spectively; / and m must assume inte- 
gral values, and these integers deter- 
mine the surface pattern of deforma- 
tion associated with a particular free 
oscillation. The number of lines of van- 
ishing displacement associated with the 
angular coordinate @ is 1—|m|; the 
number of nodal lines associated with 
the angular coordinate ¢ is m. There 
will also be surfaces of zero particle dis- 
placement associated with the radial 
function. 

Free oscillations can thus be charac- 
terized by three integers; / and m deter- 
mine the pattern of displacement on the 
spherical surface, and n determines the 
number of internal nodal surfaces. The 
notation that has been adopted is »S:", 
nT" for spheroidal and toroidal oscilla- 
tion, respectively. The expression »7J:” 
denotes a toroidal oscillation with n 
radial nodal surfaces and a displace- 
ment pattern on the surface of the 
sphere fixed by the surface spherical 
harmonic with ordinal numbers 7 and 
m. In the »S: oscillation, a sphere alter- 
nately assumes a prolate and an oblate 
form; this is sometimes termed the foot- 


_ball mode. In the .7: oscillation, one 


hemisphere differential rotates or twists 
relative to the other. 

Lamb treated a homogeneous uniform 
sphere. It was recognized by Jeans that 
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with the Theoretical Division of the Goddard 
Space Flight Center, National Aeronautics and 
Space Administration, Washington, D.C., is now 
a member of the staff of the Institute of Geo- 
physics and Planetary Physics, University of 
California, Los Angeles. 
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Fig. 1. The variation of the compressional- and shear-wave velocity and density within 


the earth. [According to Gutenberg (6)] 


gravity influences the spheroidal oscilla- 
tions, since these involve radial motion. 
At low frequencies, the gravitational 
forces are of the same order of magni- 
tude as forces produced by elastic dis- 
tortion; indeed it can be shown that 
over large regions of the earth there is 
a delicate balance between the two 
forces. A method of treating gravita- 
tional effects was suggested by Ray- 
leigh (2) and was later employed by 
Love (3) and Jeans (4). 
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The solution to the problem of grav- 
ity failed to remove all difficulties in 
computing the periods of the free oscil- 
lations. The earth is inhomogeneous; 
the density and elastic properties vary 
in a radial direction. It is now known 
that the inner half of the earth contains 
a liquid core with a small inner core 
that is thought to be solid. 

The reduction of observations of nu- 
merous earthquakes at many stations 
leads to estimates of the variation of 


the P- and S-wave velocity. These ve- 
locities can be combined with the mo- 
ment of inertia and mass of the earth to 
obtain an estimate of the variation of 
density within the earth (5). One such 
model of the earth’s interior was con- 
structed by Gutenberg (6, 7) (see Fig. 
1). The characteristic feature of the 
Gutenberg model is a dip in the seismic 
velocities, beginning at the crust-mantle 
boundary and extending to a depth of 
150 kilometers. Alternative models 
have been constructed by Bullen and 
Jeffreys (5). In these models the seis- 
mic velocities monotonically increase 
with depth; there is no region of low 
velocity (see Fig. 2). A particular model 
suggested by Bullen (Bullen model B) 
contains an inner core of much higher 
density (17.9 g/cm*) than that postu- 
lated in the Gutenberg model. 

The extension of the theory for a 
homogeneous sphere to an inhomogene- 
ous earth involves formidable computa- 
tional problems. Stoneley, in 1926 (8), 
suggested a variational method, and 
much of the work since that date has 
been based on this approach. Pekeris 
and his coworkers proposed direct nu- 
merical methods, and these methods 
made possible a massive computational 
effort in which electronic computing 
machines were employed (9-//). 

The effects of the inhomogeneous 
elasticity and density on the free oscil- 
lations are illustrated in Figs. 3 and 4, 
where the Gutenberg-model earth is 
contrasted with a homogeneous model 
in which the elasticity equals the aver- 
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Fig. 2 (left). Comparison of the Gutenberg and the Bullen models in the upper mantle. Fig. 3 (middle). Total elastic energy in the 
fundamental toroidal oscillation. The energy is normalized to a I-centimeter surface displacement. Fig. 4 (right). Comparison of 
resonant frequencies for the toroidal oscillations in the Gutenberg and the homogeneous models. [Figs. 3 and 4, after MacDonald 


and Ness (/0)] 
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a 


scismometer in the form of a. silica 
glass rod 24 meters long, with the par- 
ticular purpose of investigating the low- 
frequency spectrum. Benioff suggested 
that an apparent 57-minute periodicity 
visible on the strain records of the 
Kamchatka earthquake of 1952 was the 
«$2 mode. This single suggestion of Beni- 
off’s prompted extensive computational 
work. 

A second attempt at detecting the 
free oscillations was made in 1958, by 
spectrally analyzing the background 
noise in the strain seismometer and in 
the changes of the local gravitational 
field (/2). Between 1958 and 1960 
several instrumental developments made 
possible the observation of the free os- 
cillations excited by the Chilean earth- 
quake. Benioff, at the Seismological 
Laboratory of the California Institute 
of Technology, modified the circuitry 
associated with the strain seismometer 
so that the effect of the finite-amplitude 
earth tides was reduced and a greater 
magnification was achieved. A lower 
noise level was achieved on the LaCoste- 
Romberg gravimeter operated by the 
Institute of Geophysics at the Univer- 
sity of California (Los Angeles). In 
addition, the Lamont Geological Ob- 
servatory installed a strain gauge of the 
Benioff type in a mine shaft near Og- 
densburg, New Jersey. 

The free oscillations excited by the 
Chilean earthquake were detected on 
both the gravimeter and the strain seis- 
mometer. The instruments complement 
each other. The strain seismometer is 
sensitive to strain produced both by 
vertical and by horizontal motion; it 
therefore records both spheroidal and 
toroidal oscillations. On the other hand, 
the gravimeter records only vertical ac- 
celerations and spheroidal oscillations. 
A combination. of the observations 
from the two instruments permits sepa- 
ration and identification of the two 
classes of motion. 

The power spectrum of the variations 
in gravity at Los Angeles for the 4 
days following the Chilean earthquake 
is shown in Fig. 6. Figure 6 should be 
compared with Fig. 7, a record of a 
quiet interval of 116 hours 1 month 
after the earthquake. This spectrum is 
almost structureless, though there is a 
peak at 20.5 minutes. 

The spectrum of a seismic disturb- 
ance is thus characterized by well-de- 
fined sharp peaks for periods that vary 
between 1 hour and about 8 minutes. 
At higher frequencies the isolated 
peaks begin to merge into a continuum 
as a result of the finite width of an in- 


Table 1. Comparison of calculated and ob- 
served toroidal oscillations (in minutes). 


Calculated 
Ob- 
Order Bullen Guten- Guten- served 
B berg _ berg IV 
2 44.18 43.63 44.11 42.94 
3 28.62 28.25 28.55 28.57 
A 2192 21.64 21.86 21.95 
5 18.09 17.86 18.04 18.02 
6 135559 1552 151 
7 13.72 13.60 13.72 13.75 
8 12.33 12.24 12.35 12.35 
11.17 11.26 11.24 
10 10.35 10.29 10.38 10.33 
11 9.59 9.56 9.64 9.614 
12 8.95 8.94 9.01 9.065 
14 7.92 7.93 7.99 7.985 


dividual peak and the increased num- 
ber of peaks. Similar observations and 
analyses of the resulting data were car- 
ried out on records of strain by Benioff, 
Press, and Smith (/3, 14) and by Alsop, 
Sutton, and Ewing (/5). 


Determination of Earth Models 


A comparison between the spheroidal 
modes calculated by Peckeris, Alter- 
man, and Jarosch (/6) and those meas- 
ured by Ness, Harrison, and Slichter 
(17) is shown in Fig. 8. At low fre- 
quencies the observations favor neither 
model, but at higher frequencies the 
observations closely fit the Gutenberg 
model. 

Table 1 gives a comparison between 
the calculated and the observed toroidal 
oscillations. In addition to data for the 
Gutenberg model shown in Fig. 1, data 
for a modified Gutenberg model, Guten- 
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Fig. 8. Comparison of the calculated and 
the observed frequencies of the spheroidal 
oscillations, 


berg IV, are included. The observed 
periods are consistently shorter than 
those of the Gutenberg model in the 
low-order oscillations, and the periods 
are more nearly equal in the high-order 
oscillations. This suggests that, on the 
average, the Gutenberg model has too 
high a rigidity. The perturbation of the 
Gutenberg model to form Gutenberg 
IV is controlled by the fact that the 
low-order oscillations involve the en- 
tire mantle of the earth while the 
higher-order oscillations reflect the 
properties of only the outer few hun- 
dred kilometers. The Gutenberg IV 
model is produced by reducing the 
shear-wave velocity throughout the 
lower part of the mantle by 2 percent 
and maintaining the Gutenberg velocity 
distribution in the outer 400 kilometers. 

Comparison of the toroidal and 
spheroidal oscillations with models of 
the earth strongly indicates a prefer- 
ence for a model with a region of low 
velocity. This provides additional sup- 
porting evidence for the existence of a 
region of low velocity (/8). 

In the Gutenberg model the velocity 
increases everywhere in the mantle but 
in a thin, near-surface region. The con- 
ditions which give rise to the anomalous 
decreasing velocity are of great interest. 
Laboratory measurenients show that in 
silicates the wave velocity increases 
with increasing pressure; pressure stif- 
fens a rock. An increase in temperature 
has the opposite effect, decreasing the 
wave velocity. In the outer regions of 
the earth, both pressure and tempera- 
ture increase; the velocity decreases if 
the increase in temperature wins out 
over the increase in pressure. An ex- 
trapolation of laboratory data indicates 
that a gradient of 6 to 7 degrees per 
kilometer is sufficient to produce a de- 
crease in velocity (10, 19). One can then 
inquire as to what distributions of radio- 
active heat sources and thermal conduc- 
tivity are sufficient to give the required 
critical temperature gradient and at the 
same time account for the heat flow- 
ing from the earth’s interior. 

It is generally assumed that the ra 
dioactive heat sources are concentrated 
toward the surface. The concentration 
is greater under continents than undet 
oceans. The thermal conductivity may 
vary because of the contribution of 
radiation at high temperatures. The 
combination of the near-surface cot- 
centration of heat sources and 3 
thermal conductivity increasing with 


_ depth requires that the steepest tem: 


perature gradient exist in the upper 
mantle. If the low-velocity zone is in- 
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deed caused by a high temperature 
gradient, then the low-velocity zone 
should begin at the base of the crust 
rather than at some greater depth (100 
to 200 kilometers), as has been sug- 
gested on the basis of studies of nearby 
earthquakes. 

The thermal conditions that could 
give rise to the low-velocity zone are 
illustrated in Figs. 9 and 10. Conditions 
approximating the upper mantle under 
oceans are shown in Fig. 9. The radio- 
activity is concentrated in the upper 
430 kilometers, and there is no further 
concentration of radioactivity near the 
surface. The calculated temperature 
gradient exceeds the gradient required 
to produce a low-velocity zone at depths 
ranging from 100 to 150 kilometers. 
Figure 10 illustrates the conditions that 
might be expected under continents. 
The radioactivity is distributed over the 
upper 430 kilometers, but half of it is 
placed above 30 kilometers. The near- 
surface concentration of radioactivity 
reduces the temperature gradient, and 
a low-velocity zone exists at depths 
down to 50 to 100 kilometers. The 
calculations suggest that there should 
be a marked difference in the extent of 
the low-velocity zone under continents 
and oceans. The low-velocity zone 
should extend to greater depths and be 
better developed under ocean areas. 

The low-velocity zone might be due 
to large-scale chemical inhomogeneity 
in the upper mantle. According to this 
hypothesis, the low-velocity zone could 
be found at greater depths. Detailed 
studies of surface waves and artificial 
explosions are needed for an under- 
standing of the origin of the low- 
velocity layer. 


Earthquake Energy 


Estimates of the energy released dur- 
ing a large earthquake differ by factors 
of 10. A source of uncertainty is the 
energy contained in the low-frequency 
end of the spectrum. The energy levels 
of the toroidal oscillation shown in 
Figs. 3 and 4 can be combined with 
observations on particle displacement 
at the surface to yield an estimate of 
the energy in the earthquake at these 
low frequencies. The displacement ob- 
tained by the strain seismometers in the 
Chilean earthquake give an energy 
density in the .J: mode of 5 x 10" 
ergs per cycle per hour. The total energy 
in the toroidal oscillations that have a 
period greater than 9 minutes is about 
10° ergs. If there is equipartition of 
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energy between the toroidal and the 
spheroidal oscillations, then about 10* 
to 10° ergs of energy were initially 
present in oscillations with periods 
greater than 1 minute. These figures 
should be compared with the 10* ergs 
estimated for total elastic energy re- 
leased by the Chilean earthquake. 


Line Structure 


Ness (77) and Smith (7/3), in reduc- 
ing the data from the Chilean earth- 
quake, noted that the low-frequency 
spectral peaks appeared as doublets or 
triplets instead of single lines as would 
be expected for a stationary elastic 
sphere (//). Rotation destroys the sym- 
metry with respect to the integer m in 
Eq. 1, and the degeneracy associated 
with the symmetry is removed. The ef- 
fect of rotation on the oscillations can 
be qualitatively understood by recalling 


. that a free oscillation is composed of a 


number of running waves. Waves 
traveling in the direction of the earth’s 
rotation are carried forward relative to 
waves traveling in the opposite direc- 
tion. The net effect is that the total pat- 
tern of surface deformation rotates 
relative to the earth. The local effect is 
to cause the vibrating particles to 
precess, much in the manner of a 
Foucault pendulum. The rotational 
splitting is analogous to the Zeeman 
effect in spectroscopy, where a magnetic 
field removes the degeneracy with re- 
spect to the quantum number m. De- 
tailed calculations of the splitting in 
spheroidal and toroidal oscillations have 
been made (10,20). The calculated 
splitting is in agreement with the split- 
ting observed in the low-order spheroidal 
oscillations, an oscillation of order / 
being split into 2/+ 1 peaks. The fine 
structure of the lowest-order toroidal 
oscillation is in doubt and the line 7: 
presents a number of problems. It 
should be remarked that rotational 
splitting of the elastic vibrations is 
analogous to the effect of rotation on 
the axisymmetric oscillations of a fluid 
sphere. These oscillations have been 
studied in detail by astrophysicists con- 
cerned with variable stars. Indeed, 
Cowling and Newing (21) obtained an 
expression for the rotational frequency 
shift in the free oscillations of a star 
that is identical in form to that describ- 
ing the effect of rotation on the elastic 
vibrations of the earth. 

If the earth were a perfectly elastic 
body, then the spectral peaks should 
show up as individual lines broadened 
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Fig. 9. Computed thermal gradient under 
a typical ocean. The critical temperature 
gradient required to produce a low-velocity 
zone is indicated by the heavy vertical 
lines. 


only by the data-reduction techniques 
(instrumental broadening). The devia- 
tions from perfect elasticity or fluidity 
results in a natural broadening of the 
lines. The degree to which a given line 
is broadened, or, alternatively, the rate 
at which a given peak decays, provides, 
in time, a measure of the anelastic 
properties of the earth. 

The distribution of the anelastic 
properties can be obtained by studying 
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the decay rate of oscillations of various 
frequencies, since differing frequencies 
represent different portions of the earth. 
Furthermore, several mechanisms of 
dissipation will be prominent in the 
various oscillations. The spheroidal 
oscillation of order 2 involves the en- 
tire earth, including the core, and the 
motion contains components of com- 
pression and shear. The radial oscilla- 
tion So involves only compressional 
motion, and this oscillation provides a 
measure of the dissipation of the earth 
in compression. The broadening of the 


‘toroidal lines is due primarily to dis- 


sipative processes within the mantle. 
The interaction of the core and mantle 
provides an additional sink of energy. 
A detailed study of possible viscous and 
hydromagnetic effects rules out the 
core-mantle boundary as a major con- 
tributor to the energy loss (J0). 

The half width of the lines, Q, or the 
rate of energy dissipated per cycle per 
peak elastic energy is found to be about 
350 for spheroidal oscillations. Thus, 
in spheroidal oscillation the earth rings 
as a rather poor bell. The estimates of 
the Q for toroidal oscillations are less 
good, but somewhat lower figures are 
indicated. The highest Q of all is shown 
by the radial oscillation. As may be 
noted in Figs. 1 and 2, the earth appears 
to be ringing in this mode of oscilla- 
tion a month after the earthquake. The 
indicated @ is greater than 1000. The 
dissipation in compression is thus much 
less than in shear. Such a conclusion is 
in agreement with the suggestion by 
Knopoff and MacDonald (22) that the 
major mechanism for dissipation of 
small-amplitude waves in the earth is 
frictional rubbing across grain bounda- 
Ties. 


Core Problems 


Smith (23), in a careful analysis, finds 
that the period of the fundamental 
toroidal oscillation is 42.94 minutes. 
This period is more than a minute less 


than the period predicted for the Guten- 
berg IV model, which gives a reason- 
able fit to the other oscillations. The 
deviation is in the direction one would 
expect if the core-mantle boundary 
were partly rigid; the resonant period 
for a mantle with a rigid inner surface 
is 32.1 minutes. A possible explanation 
of the apparent stiffness involves the 
earth’s magnetic field. A component of 
the magnetic field tangential to the core- 
mantle boundary leaks out of the core 
into the conducting lower mantle. This 
component combines with the dipole 
component to give a Maxwell stress. 
The lower mantle is then partially glued 
to the core, and this leads to an ap- 
parent stiffness. If this interpretation is 
correct, an estimate can be made of the 
conductivity of the lower mantle and 
the strength of the magnetic field. De- 
tailed studies of toroidal oscillations of 
low frequency may lead to fundamental 
information regarding the  electro- 
magnetic properties of the core and 
lower mantle. 

Slichter (24) has emphasized the 
presence of a peak at the low-fre- 
quency end of the spectrum that is not 
theoretically predicted (see Fig. 1). A 
possible interpretation of this peak is 
that it represents the jiggling of the 
solid inner core, and that the jiggling 
is dampened by interaction with the 
fluid outer core. The problem remains 
open, however, since the reality of the 
peak remains to be established and the 
detailed dynamics of the inner-core 
oscillations remain to be explored. 


Conclusion 


The development of sophisticated in- 
strumentation has permitted investiga- 
tion of the interior of the earth through 
use of a new frequency range. The re- 
sults from a single earthquake have 
provided abundant new information 
regarding the earth’s interior. Oscilla- 
tions are excited only by large earth- 
quakes. Over the period of the next 


few years we may expect a few large 
earthquakes, and the associated vibra- 
tions will yield new knowledge on the 
internal constitution of our earth. 
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Strontium-90 Absorption 
by Deciduous Teeth 


Analysis of teeth provides a practicable method of 
monitoring strontium-90 uptake by human populations. 


In 1958 Kalckar proposed that de- 
ciduous teeth collected on a large-scale, 
world-wide basis could be used to study 
the accumulation in children of radio- 


active material from nuclear test fallout ° 


(1). Strontium-90, which follows the 
metabolic pathways of calcium, is de- 
posited in bones and teeth. Absorption 
is greatest during the period of growth. 
Thus, children, who presumably have 
a higher biological radiosensitivity than 
adults, accumulate the radioisotope 
more readily. The amount of radiation 
delivered to bone marrow, with possible 
effects in leukemogenesis, is important. 

Monitoring strontium-90 absorption 
in children is made difficult by the 
scarcity of adequate bone samples, 
which must be obtained at autopsy. By 
contrast, deciduous teeth, which have 
a chemical composition similar to bone, 
are plentiful and should be readily avail- 
able for study. 

While the suggestion that teeth could 
be used for monitoring strontium-90 
uptake in bones was soundly based on 
then available information, at the start 
the feasibility of such a project was not 
clear. There was doubt whether the 
community cooperation required by a 
large-scale collection program could be 
obtained. How large the samples of 
teeth would have to be to yield mean- 
ingful data was not known. Although 
similarities of strontium and calcium 
metabolism in teeth and bones were 
suspected, there was no direct evidence 
that teeth and bones developing in the 
same biologic environment accumulated 
these minerals in the same ratio. In 


The author, an internist, was vice-president and 
director of the Baby Tooth Survey, Greater St. 
Louis Citizens’ Committee for Nuclear Infor- 
mation, 1959-1961. 
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addition, the relative effects of prenatal 
and postnatal tooth development on 
strontium-90 deposition. might introduce 
difficulties in interpreting the data. 

The present article is addressed to 
these questions. The results reported 
show that deciduous teeth can be use- 
fully employed as a means of monitor- 
ing strontium-90 uptake in man. 


Tooth-Collection Program 


The decision to start a tooth collec- 
tion from the St. Louis area was reached 
in December 1958 (2). There was a 
great sense of urgency about starting 
the collection, since teeth that were 
then being shed were formed before 
significant fallout had occurred and thus 
were expected to yield essential base- 
line information. An empirical yearly 
goal of 50,000 deciduous teeth of all 
types was set. 

Since this number represented an 
appreciable fraction of the total number 
of teeth shed by the juvenile population 
of St. Louis, the cooperation of the 
community was required. Sponsorship 
of the tooth survey was undertaken by 
a citizens’ group, the Greater St. Louis 
Citizens’ Committee for Nuclear In- 
formation (3) in cooperation with the 
schools of dentistry at Washington and 
St. Louis Universities (4). In order to 
explain the purposes of the survey to 
the public without arousing alarm as a 
result of misunderstanding, a program 
of community education in the area of 
nuclear energy was conducted by speak- 
ers of the committee. Community health 
Officials, the St. Louis Dental Society, 
private dentists and dental clinics, all 
school superintendents, librarians, the 


St. Louis Pharmaceutical Association, 
and many church, YMCA, YWCA, and 
Scout groups supported the program. 
Newspapers and radio and television 
stations generously provided publicity 
as a public service. 

In order to obtain the necessary data 
relevant to environmental factors that 
might affect the uptake of strontium-90 
by teeth, certain background informa- 
tion was requested with each tooth sub- 
mitted. The standard form included 
questions concerning the child’s date of 
birth, the date the tooth was lost, the 
residence of the mother during preg- 
nancy, the residence of the child during 
the first year of life, duration of breast 
feeding, duration of formula feeding, 
kind of milk used in the formula, and 
other milk used during the first year. 
The questionnaire was a detachable sec- 
tion of the form and became a perma- 
nent record card for each tooth. 

One million tooth survey forms have 
so far been distributed through schools, 
libraries, dental organizations, dentists, 
pediatricians, and other agencies. After 
a tooth, with background information, 
has been received by mail, the donor 
is sent a button (“I gave my tooth to 
science”) and a new information form. 
Teeth are then cataloged by members 
of the Women’s Auxiliary of the St. 
Louis Dental Society. Each tooth is 
unwrapped and placed in. a separate, 
numbered envelope. This file number 
is added to the corresponding record 
card, which is checked for complete- 
ness. Parents are contacted by tele- 
phone and asked to supply missing in- 
formation. When several teeth from the 
same child arrive with a single form, 
additional cards are prepared. A pedo- 
dontist (5) then examines each tooth 
and records the type and the presence 
of caries, amalgam, or root on the rec- 
ord card. Teeth are stored by number. 
Record cards are filed in categories 
according to month of birth, type of 
tooth, type of infant feeding (breast or 
bottle), and presence or absence of 
caries. 

The dissemination of forms, catalog- 


jing, record keeping, and filing involved 


a great deal of labor, which was ac- 
complished with the aid of large num- 
bers of dedicated volunteer workers 
(6). The only salaried person was a 
secretary. 

In the 2% years since January 1959, 
61,000 teeth have been collected. Of 
these, 14,500 were obtained in 1959, 
27,000 in 1960, and 19,500 in the first 
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Table |. Concentration of strontium-90 in three 
pools of teeth and bones obtained from stillborn 
infants. The bones were analyzed individually, 
and the errors indicated reflect the standard 
errors derived in the separate analyses. Only one 
analysis could be made for each pool of teeth; 
the errors refer to standard deviations due to 
analytical errors. 


Concentration 
Number (upe of Sr9° 
Pool of per gram of Ca) 
infants 

Bone Tooth pool 
A 10 1.04 + 0.105 1.55 += 0.09 
18 1.22 = 0.119 1.08 + 0.08 
c 18 =1.27 = 0.123 1.14 + 0.08 


half of 1961. At the present collecting 
rate, 750 teeth are received, on the 
average, every week. 

Approximately 10 percent of the 
teeth received thus far were sent from 
beyond the confines of the geographical 
area under study, which included Great- 
er St. Louis and environs within 100 
miles. Another 15 percent came from 
children who had lived elsewhere at 
the time of birth. Over 95 percent of 
the local teeth were accompanied by 
all the background information re- 
quested on the form. 

Of 20,439 teeth collected from chil- 
dren bora in the St. Louis area during 
1959 and 1960, there were 11,656 
incisors, 2652 cuspids, 3161 first molars, 
and 2967 second molars. The peak 
birth years for child donors of incisors 
were 1952 and 1953. For donors of 
cuspids and first and second molars, the 
peak year of birth was 1950. The per- 
centages of those breast-fed for 1 month 
or longer were 29, 50, 54, and 38 per- 
cent, respectively, for donors of incisors, 
cuspids, first molars, and second molars. 
The incidence of caries among incisors 
was 5.4 percent; among cuspids, 15.2 
percent; among first molars, 67.1 per- 
cent; and among second molars, 78 per- 
cent. No difference in the incidence of 
caries in breast- and bottle-fed groups 
was noted. 


| INCISORS 


[ CUSPIDS 


f FIRST MOLARS 


SECOND MOLA 


f 
Months 


PRENATAL | POSTNATAL 
Fig. 1. Approximate periods of calcifica- 


tion of deciduous teeth by types. [Based 
on a table by Schour and Massler (19) 
and modified in accordance with recent 
studies of Kraus (8)] 
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Strontium-90 Analyses of 
Shed Deciduous Teeth 


After calcification, tooth enamel is 
a nonviable structure that can be altered 
only be mechanical means and by ion- 
exchange from surface contacts or per- 
meation (7, p. 91). Dentin continues 
to be laid down in very small amounts 
during the life of the tooth (7, p. 139). 
For all practical purposes, however, the 
tooth may be considered a stable struc- 
ture and can thus be expected to retain 
the mineral composition acquired at the 
time of its formation. The deciduous 
tooth, therefore, promises to provide 
information concerning the amount of 
strontium-90 uptake during the year of 
the donor’s birth, some 5 to 12 years 
prior to the time of shedding. 

Calcification begins after the 12th in- 
trauterine week (8) and becomes com- 
plete during the first year of life (7, 
p. 45). The exact calcification period 
is still in doubt, and much individual 
variation occurs (8). Approximate 
periods of calcification are shown in 
Fig. 1. Root development continues 
after the first year, but since the root 
is resorbed before shedding, this time 
period is not involved in the study of 
shed teeth. 

In the study under discussion, incisor 
teeth from children born during the last 
two quarters of the years 1951 through 
1954 were analyzed, if the mothers had 
spent the prenatal period in St. Louis 
and the children had lived in the area 
during the first year of life. Severely 
decayed teeth and teeth of children fed 
miik substitutes were excluded. The 
number of teeth from one child was 
limited to two per sample. The child 
donors of teeth in samples designated 
“breast-fed” had been breast-fed for 1 
month or more; donors of teeth in 
samples designated “bottle-fed” had re- 
ceived no breast milk. 

Root material was removed from 
each tooth by grinding off all fragments 
below the cervical region of the tooth. 
Small decayed areas and amalgam were 
ground off. These were present in about 
3 percent of the teeth. For studies of 
teeth from donors born in the years 
before 1953, a sample weighing about 

12 grams, comprised of about 90 in- 
cisor teeth, was used. Because of the 
substantial increase in environmental 
strontium-90 in 1953 and later, the 
sample size was reduced in studies of 
teeth from donors born in 1953 and 
1954 (Table 1). 

For each quarter studied, equal num- 
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Fig. 2. Early time course of deposition 
of strontium-90 in deciduous teeth. The 
unexpectedly small difference between find- 
ings for teeth of formula-fed and teeth of 
breast-fed children may reflect the rela- 
tively brief period of breast feeding in 
some samples. 


bers of teeth for the three component 
months were pooled. The teeth were 
selected at random from all teeth in 
the collection that fulfilled the require- 
ments of the sample. 

All strontium-90 analyses were made 
at Isotopes, Incorporated, Westwood, 
New Jersey, by a modification of the 
method of Volchok (9). 

The data are shown in Fig. 2 and 
Table 2: The upward trend with time 
may be correlated with increasing die- 
tary concentrations of strontium-90. 

A small fraction of the strontium-90 
in normally shed teeth is undoubtedly 
added after tooth formation has been 
completed. A high degree of permea- 
bility of intact enamel and dentin to 
urea has been demonstrated by Wain- 
wright and Lemoine (J0). Armstrong 
and Barnum (J//) reported calcium-45 
and phosphorus-32 in the teeth of 
mature animals shortly after administra- 
tion of the tracers. The extent to which 
strontium-90 may appear in teeth as a 
result of exchange phenomena is not 
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Fig. 3. Frequency distribution of stron- 

tium-90 concentration in fetal skeletons. 
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clear at present. The concentration of 
approximately 0.18 micromicrocurie per 
gram of calcium in 1951 and 1952 un- 
doubtedly represents a maximum esti- 
mate for this mode of strontium-90 
accretion, since some environmental 
strontium-90 was already present in 
these years. 

It had been expected that the concen- 
tration of strontium-90 would be lower 
in deciduous teeth of breast-fed than in 
those of bottle-fed donors. A recent 
study by Lough, Hamada, and Comar 
(12) showed that the ratio of stron- 
tium-90 to calcium in breast milk was 
only one-tenth that in the mother’s diet. 
Furthermore, Widdowson et al. (1/3) 
have recently reported negative stron- 
tium balances in breast-fed babies. For 
these reasons, the finding of comparable 
concentrations of strontium-90 in teeth 
of bottle-fed and breast-fed children was 
surprising, and additional studies are 
indicated. In only one sample (Table 2, 


No. 11) did there appear to be a sub- - 


stantial difference. The duration of 
breast feeding was 6 months or longer 
for 35 percent of the tooth donors rep- 
resented by this sample. For other 
samples, only 15 to 21 percent of the 
donors had been breast-fed for this 
length of time. In future studies, the 
requirement of a minimum period of 
breast feeding of 4 months for donors 
of samples designated “breast-fed” may 
magnify differences that are barely sug- 
gested in the initial study. 


Comparison of Strontium-90 
Uptake by Teeth and Bone 


If the concentration of strontium-90 
in teeth is to serve as an indication of 
the concentration in bone, it is impor- 
tant to know the relative rate of uptake 
of strontium-90 and calcium by teeth 
and bones developing in the same bio- 
logical environment. This information 
was sought by comparing the ratios of 
strontium-90 to calcium in teeth and in 
bones of stillborn infants (/4). 

Deciduous teeth were dissected from 
the jaws of 43 stillborn infants with 
crown-to-heel measurements ranging 
from 19 to 21 inches. The teeth were 
air-dried to a constant weight, and three 
pools of teeth were prepared. Within 
a given pool each fetus contributed an 
equal weight of tooth material. 

The bones were freed of much soft 
tissue, by dissection, and heated in water 
at 170°C for 5 hours. The remaining 
soft tissue was then removed manually, 
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Table 2. Concentrations of strontium-90 in deciduous teeth. 


Date of birth 


Sample Infant Number Weight of Calcium Strontium-90 
No feeding of sample () (upc per gram 
, Year Quarter teeth (g) of Ca) 

1 1951 3 Formula 90 11.67 3.31 0.155 + 0.029 
2 1951 4 Formula 90 13.80 3.66 0.193 + 0.029 
3 1952 3 Formula 90 12.31 3.45 0.188 = 0.021 
4 1952 4 Formula 90 10.18 2.84 0.204 + 0.036 
5 1953 3 Formula 90 9.23 2.60 0.324 = 0.030 
6 1953 3 Formula 75 9.15 2.67 0.320 + 0.050 
7 1953 2 Breast 66 8.88 2.34 0.270 + 0.050 
8 1953 3 Breast 72 9.59 2.70 0.286 + 0.025 
9 1953 4 Formula 75 8.48 2.47 0.40 + 0.030 
10 1953 4 Formula 78 8.33 2.26 0.357 + 0.034 
1] 1953 4 Breast 66 15 2.27 0.260 + 0.040 
12 1953 4 Breast 72 8.27 2.33 0.369 + 0.025 
13 1954 3 Formula Ta 7.06 2.02 0.500 + 0.070 
14 1954- 3 Formula 81 8.13 2.32 0.545 + 0.035 
15 1954 3 Breast 75 8.06 2.24 0.509 + 0.042 
16 1954 3 Formula 75 8.11 2.28 0.581 + 0.025 
17 1954 3 Formula 78 7.71 2.15 0.725 + 0.058 


and the bones were dried for 5 hours 
at 220°C. Total skeletons were ana- 
lyzed individually. Three skeletons were 
analyzed in three parts: skull, long 
bones, ribs and vertebrae. 

In Table 1, the mean level of stron- 
tium-90 in the individual fetal skeletons 
is compared with the concentration of 
strontium-90 in the corresponding tooth 
pools. There was a close correlation in 
the concentration of strontium-90 in 
bones and in teeth, and deviations from 
a 1-to-1 ratio appeared to be random. 

The total skeleton and the teeth of 
one 7-month-old infant born in Feb- 
ruary 1959 were analyzed separately. A 
bone level of 4.5 wuc and a tooth level 
of 3.9 wuc of strontium-90 per gram 
of calcium were found. The difference 
in concentration probably results from 
a relatively greater postnatal increment 
of bone than of tooth, as discussed later. 

A comparison of strontium-90 levels 
found in the skull, in the long bones, 
and in the ribs and vertebrae of three 
skeletons is shown in Table 3. The 
variation is random and falls within the 
analytical error of the method. This is 
in agreement with the findings of Schu- 
lert (75) and Kulp (16), who reported 
a uniform distribution of strontium-90 
in bones of infants and children. 

The frequency distribution for stron- 
tium-90 concentration in the total fetal 
skeletons is given in Fig. 3. In con- 
formity with previous studies (/6), the 
distribution is skewed towards the 
higher concentration. The data are 
shown in scattergram form in Fig. 4. 

In an effort to determine what factors 
contribute to the observed variations in 
strontium-90 levels in fetal bone, the 
dietary histories of mothers of stillborn 
infants born in 1959 and 1960 were 
analyzed. Hospital records were ab- 


stracted by a trained social worker, who 
then interviewed the 28 mothers who 
could be located. 

No correlation could be found be- 
tween milk intake and strontium-90 
levels in the infants’ bone, or between 
findings for groups on poor and on 
adequate diets. A diet was classed as 
poor when it was grossly deficient in 
both calcium and protein. Nearly all 
the mothers ate fresh green vegetables 
daily, especially turnip and mustard 
greens. The wide variation in fetal- 
bone levels found during the summer 
months may be related to the increased 
and more varied consumption of fresh 
leafy vegetables. It is interesting to note 
that the lowest strontium-90 level (0.53 
pyc per gram of calcium) occurred in 
the stillborn infant of a 28-year-old 
mother who subsisted chiefly on a diet 
of white bread and meat. She drank 
no milk, ate no cereals, and ate vege- 
tables or fruit once a week. 

Only three of the mothers took sup- 
plemental calcium during pregnancy. 
No correlation with fetal levels of stron- 
tium-90 could be found. 
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Fig. 4. Scattergram relating strontium-90 
concentrations in fetal skeletons to time 
of birth. 
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Prenatal Tooth Formation 


Since the portion of the deciduous 
tooth formed prenatally accumulates 
less strontium-90 than the portion 
formed postnatally, owing to placental 
discrimination against strontium (17), 
it is important to know how much of 
the tooth is formed prenatally. This 
was determined from the average 
weights of the four tooth types at birth 
and at the time of shedding. 

Teeth from 33 full-term stillborn in- 
fants were dried to a constant weight 
and weighed individually. The gesta- 
tional period of the fetus was deter- 
mined from the hospital chart and the 
crown-heel length. For comparison, 
noncarious shed teeth were weighed. 
All root material was removed to the 
neck of the tooth so that the tooth 
would be representative of shed teeth 
as used for strontium-90 analysis. The 
average weight of 69 pooled upper cen- 
tral incisors and of 106 pooled upper 
lateral and lower incisors was deter- 
mined; 50 cuspids, 50 first molars, and 
50 second molars were weighed indi- 
vidually. 

The results of these weighings are 
given in Table 4. The measurements 
show that in shed, rootless teeth, 32 
percent of the average incisor, 6 percent 
of the cuspid, 17 percent of the first 
molar, and 5 percent of the second 
molar are formed prenatally. 

These values do not allow for abra- 
sion of deciduous teeth—a considera- 
tion which Bryant (78) mentions as a 
disadvantage in using these teeth for 
monitoring purposes. Only loss of the 
prenatally formed portion would affect 
the relationships given in Table 4. Since 
enamel deposition begins at the dentin- 
enamel junction and proceeds peripher- 
ally (7, p. 81), it appears likely that 
only postnatally formed tooth would be 
abraded from the molars and cuspids. 
The incisive margins of the incisors, 


Table 3. Concentrations of strontium-90 (in 
uc per gram of calcium) in different portions of 
the fetal skeleton. Errors refer to variation in 
the analysis (standard deviation). 


Ribs 
Skull and 
vertebrae 
Sample number 44 
0.785 = 0.033 0.919 + 0.051 0.802 + 0.034 
Sample number 51 
0.795 = 0.028 0.725 +0.032 0.741 + 0.014 
Sample number 59 
1.18 + 0.04 1.11 + 0.04 1.14 + 0.03 
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Table 4. Data on the weight of teeth from full-term stillborn infants and of shed deciduous teeth, 


from a study of prenatal tooth formation (see text). 


Average weight 


Average weight Portion of shed 


Tooth type at birth ‘an at shedding ar. tooth formed 

(mg)* (mg)t at birth (%) 
Upper central incisors 61 46-85 169 Pooled 36 
Other incisors 30 16-54 96 Pooled 31 

Weighted average for 

all incisors 32 
Cuspids 14 9-24 222 136-304 6 
First molars 52 35-72 307 125-490 17 
Second molars 32 13-45 592 330-862 5 


* Data based on teeth from 33 full-term stillborn infants. 


however, appear to be complete at the 
time of birth. Abrasion thus could cause 
some loss of prenatally formed incisor 
tooth crown. Many incisors in the col- 
lection give the appearance of having 
been filed off down through dentin. It 
appears possible that in the average 
shed incisor only 75 to 80 percent of 
the prenatal portion may remain. 

The degree of attrition by abrasion 
and the chronology for the material lost 
from the tooth conceivably could be 
determined from the position of the 
neonatal ring on section of the tooth. 
This ring, an accentuation of incre- 
mental calcification rings laid down at 
known time intervals in the enamel and 
dentin, is a landmark which separates 
the prenatal and postnatal portion of 
the deciduous tooth (7, p. 82; 19). 


Discussion 


The data given here substantiate the 
feasibility of using deciduous teeth for 
monitoring the body burden of stron- 
tium-90 in growing children. Tooth and 
bones developing in the same biologic 
environment in utero accumulate stron- 
tium and calcium in the same ratio. 
Knowledge of the extent of prenatal 
and postnatal tooth formation and the 
degree of placental discrimination 
against strontium makes it possible to 
calculate fetal-bone and fetal-tooth con- 
centrations of strontium-90 from con- 
centrations measured in shed teeth. 

A placental discrimination factor of 
approximately 2 for calcium against 
strontium-90 was found by Comar in 
animals (77). With a discrimination 
factor of 4 from diet to bone (20), the 
total discrimination factor from the 
mother’s diet to the fetus might be 
expected to be 8. Kulp observed that 
the concentration of strontium-90 in 
fetal bone averaged only one-twelfth 
of that in the mother’s diet (76). The 
average levels of strontium-90 in total 
skeletons of 54 stillborn infants of the 


{ Data based on 50 or more teeth. 


St. Louis area born from June 1959 
through August 1960 was 1.2 pyc per 
gram of calcium. This is in agreement 
with the average concentration in fetal 
bone in areas of Western culture (/6). 
Studies in St. Louis made by Con- 
sumers Union in November 1959 (2/) 
revealed a level of 15.9 upc of stron- 
tium-90 per gram of calcium in the 
total diet. United States Public Health 
Service total-diet studies show a level 
of 11.1 for Chicago (300 miles north- 
east of St. Louis) in May 1960 (22). If 
a mean of these dietary values is taken 
as representative of the diet in St. Louis, 
the ratio of level in diet to level in fetal 
bone in the St. Louis study is 9. 

Calculations of concentrations of 
strontium-90 in fetal bone may be made 
from shed teeth as follows: Incisors are 
formed prenatally to the extent of 32 
percent (Table 4). If the diet-to-tooth 
ratio is 1 to 12 prenatally and 1 to 4 
postnatally, the concentration of stron- 
tium-90 added to the tooth postnatally 
would be 3 times that added prenatally 
if dietary strontium-90 remains con- 
stant. With these assumptions, the con- 
centration of strontium-90 in the fetus 
can be found. If pre equals prenatal 
concentration of strontium-90 (in mi- 
cromicrocuries per gram of calcium), 
post equals postnatal concentration, S 
equals concentration in shed tooth, and 
post equals 3 pre, then 0.32 pre + 0.68 
post = S, and pre = S/2.36. 

The measured average level of stron- 
tium-90 in incisor teeth of children born 
in 1954 was 0.51 pyc per gram of cal- 
cium (23). From. this value the stron- 
tium-90 concentration is estimated to 
have been 0.22 pyc in fetal bone, 2.6 
ppe in the diet, and 0.65 pyc in newly 
formed (postnatal) bones and _ teeth. 
The average concentration for stron- 
tium-90 in teeth in children born in 
1951 and 1952, when fallout was low, 
may represent strontium-90 appearing 
in teeth as a result of direct exchange 
with dietary strontium-90. If this con- 
centration (0.18 upc per gram of cal- 
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cium) is subtracted from 0.51 pyc, the 
calculations yield 0.14, 1.7, and 0.42 
ppc per gram of calcium for fetal 
bones and teeth, diet, and newly formed 
bone and teeth, respectively. These 
values may be compared to 0.12 pyc 
per gram of calcium reported by Libby 
(24) for fetal bones of children born 
in Chicago in 1954, and with the aver- 
age dietary level of 2.0 wuc for areas 
of Western culture reported by Kulp 
for that year (/6). 

These calculations, based on analyses 
of shed teeth, are not unduly sensitive 
to errors in the assumptions. If 20 per- 
cent of the prenatally formed incisor is 
lost by abrasion, the estimated level in 
fetal bone is increased by only 5 per- 
cent. If the ratio of level in diet to level 
in fetal tooth is 1 to 10 rather than 
1 to 12, the estimate is changed by 
approximately 13 percent. 

Since 1953, and particularly since 
1957, many data have been accumu- 
lated on bone levels of strontium-90 in 
the fetus and in the child. The con- 
centration of strontium-90 in newly 
formed bone can be estimated with 
ease from concurrent values for fetal 
bone (/6). It is pertinent, therefore, 
to point out the special contributions 
which can be made to this body of 
knowledge by the early analysis of 
deciduous teeth. A large population can 
be sampled to provide a continuous 
record of strontium-90 absorption in 
man which will span the entire fallout 
period anywhere in the world. Thus, 
areas not previously studied can be 
made to yield a history of fallout, and 
gaps in chronological records elsewhere 
can be filled. 

The experience in St. Louis suggests 
that tooth collection can be consider- 
ably simplified. This large collection 
was planned not only for a monitoring 
program but also for a much more 
extended investigation now being con- 
ducted by the Washington University 
School of Dentistry (25). The low 
concentrations of strontium-90 in the 
early years of fallout made it impossible 
to assess, before the initiation of this 
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study, the size of the pools of teeth 
that would be required. At present it 
appears that much less extensive col- 
lections than ours could suffice to indi- 
cate the annual uptake of strontium-90. 
As the result of a modified analytic 
method reported by Butler (26), the 
requisite size of pools for analysis may 
be greatly reduced. This is encouraging, 
since a tooth-collection program on a 
large scale requires much organization, 
as is indicated by the description of the 
collecting activities. 

On the basis of our experience, cer- 
tain recommendations can be made 
concerning the size and composition of 
a deciduous-tooth collection suitable for 
the monitoring of strontium-90 absorp- 
tion. Incisors are considered to be the 
type of tooth most useful for such a 
study. They can be collected most 
easily, for the program appears to have 
the greatest psychological appeal for 


_the younger children, who are just be- 


ginning to lose their deciduous teeth. 
The incidence of caries is low, and a 
shorter period of time elapses between 
formation and shedding of the tooth 
than in the case of cuspids and molars. 

Five thousand incisor teeth a year 
collected on a continuing basis from 
any area should, after 2 years, yield 
adequate data on absorption of stron- 
tium-90 approximately 7 years before 
the start of the collection, if the general 
characteristics of the St. Louis collec- 
tion prevail. Where it is desirable to 
monitor an earlier fallout period, a 
larger number of deciduous teeth of all 
types should be collected. 


Conclusions 


1) Teeth and bones developing in 
the same biologic environment accumu- 
late strontium-90 and calcium in the 
same ratio. 

2) Collection of teeth can be accom- 
plished on a large scale. 

3) Analysis of deciduous teeth can 
provide information concerning stron- 
tium-90 deposition in bone. 
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The International 


Indian Ocean Expedition 


Oceanographers will make full-scale “laboratory” 
studies of ocean-atmosphere relationships. 


Except for the glamor and excite- 
ment of working in far-away places, 
why are scientists particularly interested 
in studying the Indian Ocean? Many of 
the reasons are related to the monsoon. 
It is well known that the circulation in 
the Indian Ocean north of the equator 
changes markedly with the seasons. 
This change is particularly notable in 
the Arabian Sea, where there appears 
to be a complete reversal of the surface 
winds between January and July. This 
reversal is expected to have a marked 
effect on the biological production of 
the area. The regions of divergence and 
upwelling change with the seasons, and 
a given coastal area that, in one season, 
exhibits all of the characteristics of 
high productivity may be expecied to 
have low productivity the following 
season. Partly because of their obvious 
economic consequences, the problems 
connected with the natural productivity 
of various oceanic regions have re- 
ceived considerable study in recent 
years, The relationships between oceanic 
circulation and primary production are 
complex and not easy to separate. One 
of the fascinations of the Arabian Sea 
is that one can study a single region 
under widely varying conditions. The 
fact that the Arabian Sea apparently 
has large untapped fisheries and that 
massive fish mortalities have been re- 
ported from the area are additional 
stimuli to investigation. 

The International Indian Ocean Ex- 
pedition (IIOE) is the name given to a 
concerted effort by scientists to learn as 
much as possible about the Indian 
Ocean during the next few years. It will 


The author is assistant research oceanographer 
at the Scripps Institution of Oceanography, 
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include a series of oceanographic ex- 
peditions, in which at least 20 ships 
from a dozen countries will participate; 
the probable establishment of a marine 
taxonomic center somewhere in India; 
the operation of a laboratory ship for 
2 years in the Indian Ocean for the 
purpose of studying marine biological 
problems; a series of geological and 
geophysical reconnaissance surveys of 
parts of the Indian Ocean; and an in- 
crease in the network of upper-air 
meteorological stations for studying the 
monsoon circulation. 


Reasons for the Expedition 


Although there may be some dis- 
agreement concerning our level of un- 
derstanding of the steady-state relation- 
ship between the mean wind field and 
the major ocean currents, there is little 
argument concerning our understanding 
of the transient problem of the effect of 
a variable wind field on ocean currents. 
All are agreed that the problem is very 
poorly understood. Furthermore, it is a 
problem that is not amenable to in- 
vestigation with experimental models, 
and our best means of attacking it 
would seem to be to study it in a re- 
gion such as the Arabian Sea, where 
the winds blow steadily in one direc- 
tion for several months and then re- 
verse themselves. Unfortunately, the 
monsoon circulation is not that simple, 
but in the Arabian Sea the oceanog- 
rapher probably comes closer than in 
any other oceanic area to achieving a 
“full-scale laboratory experiment” on 
this particular problem. 

Successful laboratory experiments 
presuppose properly designed instru- 


mentation, and it seems likely that a 
certain amount of preliminary work 
will have to be done in this field merely 
to define the scale of the phenomena 
we are attempting to observe. The Ara- 
bian Sea may be a fine oceanographic 
laboratory but it has one major draw- 
back. The weather during the summer 
months can be very bad. For example, 
the average wind in the Arabian Sea 
during July is about 30 miles per hour. 

Although the equator is near the 
southern limit of the monsoon, it too is 
an interesting region to study. There is 
a seasonal reversal of winds along part 
of the equator and a reversal of surface 
currents. The most interesting problem, 
however, concerns the subsurface cur- 
rents. Is there a swift, subsurface, east- 
ward-flowing undercurrent in the Indian 
Ocean similar to that which has been 
observed in the Pacific and Atlantic 
oceans? There is as yet no completely 
satisfactory explanation for the Pacific 
and Atlantic undercurrents. However, 
because the other variables along the 
equator in the Indian Ocean appear to 
be different enough, it seems possible 
that a good knowledge of the subsur- 
face currents of the Indian Ocean 
should help in evaluating the various 
conflicting explanations for the Pacific 
and Atlantic undercurrents. 

The monsoon itself poses many in- 
teresting problems. The temporal and 
spatial relationships of the various 
events which, taken together, are re- 
ferred to as the monsoon circulation 
have yet to be adequately described or 
explained. For instance, although the 
northern summer monsoon blows pre- 
dominantly from the southwest at low 
levels, monsoon rains originate over 
southern China, apparently in response 
to upper tropospheric changes initiated 
southwest of India. 

These are some of the problems that 
make scientists want to work in the 
Indian Ocean. Other prospective proj- 
ects are the study of a western bound- 
ary current (such as the Gulf Stream) 
as it crosses the equator and the study 
of beach development under the rever- 
sal of strong, longshore currents. As 
our knowledge of the oceans increases, 
more and more often oceanographers 
ask themselves where they can go to 
observe a certain set of conditions in 
order to test a hypothesis. The Indian 
Ocean affords many opportunities for 
studies of this kind. 

' Many have claimed that the Indian 
Ocean is our least known ocean. In a 
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science in which so much is unknown 
there are many contenders for this 
rather dubious honor (the central South 
Pacific and the equatorial Atlantic 
among others), but there is little ques- 
tion that the Indian Ocean ranks very 
high on the list. Much of the effort 
during the next few years will be con- 
cerned with gathering biological, phys- 
ical, chemical, and geological informa- 
tion about the land, ocean, and 
atmosphere, in order to provide a better 
description of the Indian Ocean area. 


History 


The International Indian Ocean Ex- 
pedition was proposed at the initial 
meeting of the Special Committee for 
Oceanographic Research (SCOR) at 
Woods Hole, Massachusetts, 28 to 30 
August 1958. At that time C. O’D. Ise- 


lin of the Woods Hole Oceanographic’ 


Institution was appointed convener of 
a small working group to consider ex- 
ploration of the Indian Ocean. The 
Special Committee was established by 
the International Council of Scientific 
Unions (ICSU), and one of the reasons 
for its establishment was the fact that 
ICSU considered it important that in- 
ternational cooperation in field pro- 
grams in oceanography be continued 
after the end of the IGY “on a broad 
basis and for a longer period.” 

The idea of a concerted effort in the 
Indian Ocean was further discussed, 
both informally and in formal sessions 
of SCOR, at the International Oceano- 
graphic Congress at United Nations 
Headquarters in New York, in Septem- 
ber 1959. Shortly thereafter, SCOR 
asked Robert G. Snider to serve full 
time as Indian Ocean Coordinator. Na- 
tional committees were formed in many 
countries, including the United States. 

In March 1960 the SCOR working 
group was reconstituted into three sub- 
committees under G. E. R. Deacon, di- 
rector of the National Institute of 
Oceanography, England (/). Most mem- 
bers of the working group were able to 
meet in Copenhagen on 16 and 17 July 
1960, at which time ideas and plans 
were exchanged and some matters of 
policy were decided. In the fall of 1960 
the National Academy of Sciences 
Committee on Oceanography expanded 
its original panel for the International 
Indian Ocean Expedition to a series of 
five working groups (2). These groups 
were asked to prepare a program of 
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work to be done in the Indian Ocean— 
work to be concentrated in a 2-year 
period beginning about July 1962. 

In at least two ways the International 
Indian Ocean Expedition is similar to 
the International Geophysical Year: it 
requires cooperation from _ scientists 
from different disciplines and from dif- 
ferent countries, and it is growing in 
size and scope well beyond the concep- 
tion of the original proposal (3). 

The original idea of SCOR can be 
seen in the name “International Indian 
Ocean Expedition.” To most people, an 
expedition is a rather well-defined en- 
terprise. An oceanographic expedition 
usually consists of a ship or a group of 
ships working together in an area on a 
given set of problems. Georg Wiist, di- 
rector emeritus of the Institut fiir 
Meereskunde, Kiel, proposed such an 
expedition at the New York meeting 
in 1959. He suggested that all ships 
work together, making identical obser- 
vations and in this way collecting the 
necessary data for a first-order physical, 
chemical, biological, and geological de- 
scription of the Indian Ocean (4). As 
Wiist noted, the plan was similar in 
concept to that of the famed Meteor 
Expedition in the South Atlantic, of 
1925-27. However, as the plans of the 
various national committees take shape 
it becomes apparent that the opportuni- 
ty to work in the Indian Ocean means 
different things to different scientists. 
The idea of making a concerted attack 
on the problems of the Indian Ocean 
has caught the imagination of many 
people, and Snider, in his most recent 
report, was able to outline the plans of 
20 different countries. As in most thriv- 
ing enterprises, the report was out of 
date as soon as it was released. 


United States Plans 


Like the International Geophysical 
Year, the International Indian Ocean 
Expedition has no specific beginning or 
end. There will probably be a peak of 
activity in 1963, but there has already 
been a marked increase in the amount 
of work being done in the Indian 
Ocean. The Soviet vessels Ob and Vitiaz 
have carried out investigations in the 
Indian Ocean, as have the Atlantis, the 
Vema, and the Argo of the Woods Hole 
Oceanographic Institution, the Lamont 
Geological Laboratory, and the Scripps 
Institution of Oceanography, respec- 
tively. Oceanographic vessels from 


France and Japan have worked in the 
area recently, and there has been an in- 
crease in the oceanographic activities.in 
several countries that border on -the 
Indian Ocean, particularly in Australia. 

The following are examples of proj- 
ects planned as part of the U.S. Nation- 
al Program for the Expedition in the 
next 2 or 3 years. 

1) The Woods Hole Oceanographic 
Institution is planning a program, in 
cooperation with the National Institute 
of Oceanography, England, to study the 
changing circulation pattern in the 
Arabian Sea during the two monsoon 
seasons. This work will begin in late 
1962 or early 1963 and will include 
considerable work on the biological cy- 
cle related to these changing conditions. 

2) The U.S. Coast and Geodetic 
Survey, in cooperation with the Com- 
mittee on Mean Sea Level of the Inter- 
national Union of Geodesy and Geo- 
physics, is planning to install 28 special 
tide gauges around the Indian Ocean, 
primarily to observe seasonal changes 
in sea level. It seems likely that season- 
al changes are greater in parts of the 
Indian Ocean than anywhere else in 
the world. 

3) The Scripps Institution of Ocea- 
nography of the University of California 
and the Narragansett Marine Labora- 
tory of the University of Rhode Island 
are planning a joint expedition to the 
Indian Ocean, beginning in July 1962, 
to study the circulation in the vicinity 
of the equator during the two monsoon 
seasons. There will be two 3-month 
expeditions. During the first, the Scripps 
vessel will work in cooperation with 
one Australian ship. During the second, 
the work will be done in cooperation 
with several Japanese ships, with the 
National Institute of Oceanography, 
and perhaps with other groups. 

4) It is expected that a “biological 
ship” will be stationed in the Indian 
Ocean for 2 years. This ship will be 
operated by the Woods Hole Ocean- 
ographic Institution and will be under 
the directorship of J. H. Ryther. It will 
serve as a kind of national facility for 
biologists from various parts of the 
country who would like to participate 
in the International Indian Ocean Ex- 
pedition. 

The U.S. Biological Program will 
consist of 2 years of operations in 
the western sector of the Indian Ocean, 
between the tips of India and Africa, 
during the calendar years 1963 and 
1964. Approximately half the time will 
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be spent in making a series of meridion- 
al (north-south) sections between the 
land and the subtropical convergence 
(40°S) for studies of the systematics, 
distribution, and abundance of marine 
life in relation to water masses, current 
systems, and the monsoonal circulation. 
There will be sampling of all forms of 
life, from microorganisms to the large 
pelagic fishes and from the benthos to 
the surface flora and fauna. The other 
half of the ship’s operations will con- 
sist of intensive ecological or physiolog- 
ical investigations of the flora and fau- 
na in regions of particular interest (the 
Arabian Sea, the equatorial region, the 
Bay of Bengal, and so on) and of such 
biological phenomena as_ plankton 
blooms and red water, fish mortalities, 
and bioluminescence. During the same 
period, investigations of coastal and in- 
shore waters, of islands, and of reefs 
are also planned, with landing of shore 
parties at such island locations as the 
Maldives, the Laccadives, the Chagos, 
the Seychelles, Mauritius, and Mada- 
gascar. Biologists interested in this pro- 
gram should write directly to John H. 
Ryther, Woods Hole Oceanographic In- 
stitution, Woods Hole, Massachusetts. 
5) It is planned to establish, under 
UNESCO sponsorship, a marine tax- 
onomic center somewhere in India. This 
center wili serve as a preliminary sort- 
ing center for collections made in the 
Indian Ocean and at the same time will 
provide India with a reference collec- 
tion of marine organisms from the area. 
6) As part of an intensive study of 
the monsoon circulation, it is hoped to 
substantially increase the number of 
stations in the area that are capable of 
measuring winds at high levels. As part 
of this program, the United States 
hopes to man two weather ships sta- 
tioned on the equator for a 2-year 
period. Besides providing meteorclogi- 
cal observations, the two ships will be 
used for making intensive physical, 
chemical, and biological observations. 
7) The IIOE provides an excellent 
opportunity for making more accurate 
calculations of the energy flux between 
the ocean and the atmosphere. Such ob- 
servations and calculations can be made 
in several more or less independent 
ways, and it is hoped that four differ- 
ent techniques may be used for inter- 
comparison. 
8) Scripps, Woods Hole, Lamont, and 
the U.S. Coast and Geodetic Survey all 
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expect to conduct reconnaissance-type 
geological-geophysical cruises in the 
Indian Ocean between now and 1964. 
(Lamont and Scripps have each had one 
such cruise to the Indian Ocean in the 
last 2 years.) Their programs will 
include gravity, magnetic, and bathy- 
metric observations while the vessels are 
under way and coring, heat-flow studies, 
bottom photography, and seismic re- 
fraction observations while they are on 
station. Generally speaking, Lamont 
will work in the southern Indian Ocean, 
Scripps in the west-central region, and 
Woods Hole in the west Indian Ocean 
and the Arabian Sea. 

9) The newly .established National 
Oceanographic Data Center in Wash- 
ington, D.C., will process much of the 
data from the expedition and will as- 
sist in the dissemination of data reports 
to interested persons in the United 
States and other countries. 


Foreign-Policy Implications 


Presidents Eisenhower and Kennedy 
have both endorsed the United States’ 
participation in the International Indian 
Ocean Expedition. Although presuma- 
bly the President of the United States is 
gratified whenever this country makes 
progress in science, it is probable that 
presidential endorsement of the IIOE 
signifies concern not so much with veri- 
fication of theories of the equatorial 
circulation as with matters such as co- 
operation between oceanographic ves- 
sels of different nations, the develop- 
ment of oceanography in many of the 
countries bordering on the Indian 
Ocean, and the development of new 
fisheries industries in these countries 
from local programs growing out of 
the International Indian Ocean Expedi- 
tion. 

Whether science should be an instru- 
ment of foreign policy is no longer in 
question, if it ever was; the question 
now is how and under what circum- 
stances it can be. The one point that 
does seem clear is that a scientific pro- 
gram, to be an effective instrument of 
foreign policy, must first of all be good 
science. A scientific idea or program 
that is pushed primarily for political 
reasons will ultimately fail, not only as 
science but as effective politics as well. 
It is important, therefore, that the In- 
ternational Indian Ocean Expedition be 


justified on the basis of its scientific 
program. If it can be, and if the various 
programs are carried out successfully, 
then there is reason to hope that it will 
also be effective in furthering interna- 
tional cooperation in science, assisting 
in the growth of science in underde- 
veloped countries, and attaining other 
objectives. 

Scientists who wish to learn more 
details about any part of the U.S. pro- 
gram should address their queries to 
Robert G. Snider, Indian Ocean Coor- 
dinator, 30 East 40 Street, New York 
16, New York, or to any of the chair- 
men or members of the various work- 
ing groups. Questions about the pro- 
grams of other countries should be 
addressed to Mr. Snider. 
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Science and the News 


Brown vs. Baker: The Supreme 
Court Finds Itself in an 
Awkward Situation 


Some Monday morning within the 
next few months, and more probably 
within the next few weeks, the Supreme 
Court will hand down its decision in 
the case of Baker vs. Carr. It. is gener- 
ally expected that the court will favor 
Baker, and, if so, the decision will be 
the most significant since Brown vs. 


Board of Education. Brown argued that ° 


segregation in the public schools was 
unconstitutional. Baker is arguing that 
the same “equal protection” clause of 
the 14th Amendment that makes school 
segregation unconstitutional should also 
be used to protect citizens in one part 
of a state from having their voting 
rights grossly diluted by citizens in 
another part of the state. In the case 
at hand, voters in some parts of Ten- 
nessee cast ballots that are worth 20 
times as much as the ballots cast by 
voters in other parts of the state; state- 
wide, one-third of the voters elect two- 
thirds of each house of the state legis- 
lature. Since the Tennessee situation is 
fairly typical of what exists in most 
states, a decision favoring Baker is ex- 
pected to lead to a change in the bal- 
ance of political power not only in 
Tennessee, but eventually in most other 
States. The readjustment will take a 
good deal of power away from rural 
voters and give it to city voters. 

The rapid development of science 
and technology is close to the heart of 
the case. With the growth of modern 
technology the country has changed 
from a predominantly rural to a pre- 
dominantly urban society. Problems of 
what is called “malapportionment” may 
have arisen in any case, but without 
the new technology and _the develop- 
ment of concentrated population cen- 
ters it fostered, the problem could not 
have been so widespread, and certainly 
it could not have been so gross. A good 
legal case can be made that any ob- 
viously unfair apportionment of seats 
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in the state legislatures violates the con- 
Stitutional rights of the people whose 
voting rights are diluted. But, for rea- 
sons that will be gone into later, it is 
most unlikely that the Supreme Court 
would involve itself in the question if 
the rise of the new technology and the 
resulting urbanized society had not 
made the problem a gross and wide- 
spread one. And it is doubtful that the 
court would be seriously considering 
intervening, even to correct gross and 
widespread malapportionment, if not 
for the fact that the advances in tech- 
nology that helped increase the extent 
of the malapportionment problem also 
helped create problems of government 
that the malapportioned legislatures 
seem unable to deal with. 

Not too surprisingly, the rural legis- 
lators have not been anxious to reap- 
portion, that is, to vote themselves out 
of power. The worse the situation grows 
the more the rural legislators stand to 
lose and the less likely they are to re- 
apportion. In Tennessee the state con- 
stitution says that a census must be 
taken and a reapportionment made 
every 10 years. The last time this was 
done was in 1901, which must have 
been a good year for reapportionment 
since a number of cases that have been 
brought to court in other states also 
look back to 1901 for the last reappor- 
tionment. The record for nonreappor- 
tionment goes to Vermont, which ap- 
portioned the state in 1793 and has let 
things slide ever since. As a result one 
rural vote in Vermont is worth as much 
as 600 city votes. Burlington (pop. 
33,000) has one seat in the state 
senate; so does Victory (pop. 48). 

The Baker case now before the Su- 
preme Court is the sort that makes lay- 
men suspect that much of the law is 
some kind of mad conspiracy among 
lawyers to confuse non-lawyers. From 
a non-lawyer’s viewpoint, citizen Baker 
and his fellow city-dwelling Tennes- 
seeans should have no trouble winning 
their case. The Tennessee legislature is, 
after all, obviously violating the state 


constitution in order to deprive some, 
indeed most, of its citizens of their 
proper voice in the state government. 
Also, Article IV of the federal constitu- 
tion guarantees to every state a republi- 
can form of government, and Baker 
would seem to have a good chance of 
persuading the Supreme Court that a 
situation in which one-third of the state 
elects two-thirds of the legislators was 
not what the founding fathers had in 
mind when they wrote this guarantee 
into the constitution. From a lawyer’s 
point of view, though, neither of these 
things has much to do with the case. 
Indeed it was the lawyers for Tennes- 
see who, much to the discomfort of 
Baker’s lawyers, kept insisting that the 
city folks were demanding a republican 
form of government, and the Justice 
Department, which came before the 
court to support Baker, was afraid the 
city folk had lessened their chances of 
winning the case by putting too much 
emphasis on the fact that the present 
apportionment violates the state con- 
stitution. 


Lawyer’s View 


From a lawyer’s point of view the 
violation of the state constitution is not 
the business of the federal courts. It is 
up to the state courts to interpret the 
state constitution. A couple of years 
ago the city dwellers asked the state 
courts to instruct the legislature to obey 
the state constitution. One state court 
thought this reasonable, but the state 
supreme court thought it unreasonable 
because to write such instructions would 
make the present apportionment uncon- 
stitutional, which, it reasoned, would 
leave the state with no legislature to 
make up a new apportionment, which, 
the court reasoned further, “would lead 
to the destruction of the state itself.” 
The city dwellers found this reasoning 
specious and tried to tell the U.S. Su- 
preme Court so, but the Supreme Court 
would have none of it and dismissed 
the case without a formal hearing, as it 
has done with all malapportionment 
cases since Colgrove vs. Green in 1946, 
when the majority (not really a major- 
ity, as will be seen) ruled that the 
courts “ought not to enter this political 
thicket.” The city dwellers went back to 
Tennessee and filed a new suit, this time 
in the federal courts, charging their 
rights under the federal constitution 
were being violated. When the Supreme 
Court finally decided to take the case, 
a suspicion arose that it was getting 
ready to change its mind, since it 
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strained even a lawyer’s imagination to 
find any important differences between 
the latest case and all the dozen or so 
previous ones that had been turned 
down peremptorily on the precedent of 
the Colgrove opinion. 

The Colgrove case happened to in- 
volve congressional rather than state 
legislature malapportionment. In_ Ili- 
nois in 1946, when the case came up, 
the largest congressional district had 
nine times as many people as the small- 
est. Technically, the case, like other 
malapportionment cases, was not a case 
at “law” but at “equity.” In informal 
terms, a law case is one where the 
courts have only to decide who is right; 
an equity case is one where the courts 
have to decide not only who is right, 
but go on to say what must be done. 
If Jones sues Smith a law suit will de- 
cide whether he is right and can collect 
damages. If the local authorities then 
refuse to help Jones collect his dam- 
ages, you can have an equity case, 
where the courts have to decide not 
whether these local authorities have 
been behaving improperly, but, if so, 
to tell them what they must do. 
The courts have to decide law cases, 
but in equity cases they can decline to 
get involved. In the Colgrove case, and 
in all reapportionment cases since then, 
the courts have declined to get involved, 
principally on the grounds that legisla- 
tive apportionment, like the guarantee 
of a republican form of government, is 
a political question, and that the courts 
should not get involved in deciding just 
what fair apportionment requires, or 
what constitutes a republican form of 
government. The court has taken the 
view that these are questions for Con- 
gress to decide. 

In the Colgrove case the court de- 
cided ‘not to intervene, but only three of 
the seven justices participating in the 
decision went along with the view that 
the court ought to refuse, as a matter 
of principle, to get involved in what 
Justice Frankfurter called “this political 
thicket.” Three other justices took the 
opposite view, and voted to intervene. 
The deciding vote was cast by Rutledge, 
who voted against intervening, but on 
the ground that it was too close to the 
election for the court to prescribe an 
effective remedy, not on the grounds 
that the courts ought to refuse to take 
up such cases. 

The Illinois legislature obviously in- 
terpreted this to mean that there would 
be a majority for intervention if a new 
suit were filed after the election in 
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plenty of time for the court to work out 
a remedy before the next election. The 
legislature reapportioned the congres- 
sional districts the next, year. But the 
Supreme Court itself has been acting as 
if a majority had voted in favor of non- 
intervention as a general principle, for 
it adopted the practice of simply citing 
Colgrove as authority for peremptorily 
turning down later reapportionment 
cases. The lawyers for Baker have tried 
to encourage the court to change its 
mind on intervening in apportionment 
cases by arguing that it never made its 
mind up, which is easy to argue if Col- 
grove is considered alone, but hard to 
argue if you look at what the court has 
done with all reapportionment cases 
since Colgrove. 

What it all comes down to is that for 
all practical purposes the court has 
made up its mind, but that it had 
backed into the position, which will 
make it a bit easier for the court, if it 
chooses, to back out again. As a further 
practical matter, it will not be neces- 
sary for laymen to grasp all the fine 
points of the arguments to understand 
what the court is doing, since the deci- 
sion, like other major decisions of the 
Supreme Court since George Washing- 
ton’s time, will be more understandable 
in terms of practical considerations 
than in terms of the fine points of law. 

Earlier this year, the court did inter- 
vene in a redistricting case when the 


Alabama legislature changed the bound- 


aries of Tuskegee from a square into a 
peculiar 28-sided figure which by coin- 
cidence happened to leave every Negro 
voter out of the city. The case was 
closely similar to the general run of 
reapportionment cases in that it did not 
deny the Negroes the right to vote, 
which would have been obviously un- 
constitutional, it only arranged things 
so that the right to vote would not be 
very valuable. This, of course, is es- 
sentially what is happening to the urban 
residents in Tennessee and so many 
other states. 

The court unanimously ruled the 
Tuskegee gerrymander unconstitutional. 
It drew a number of distinctions to sep- 
arate the case from the malapportion- 
ment cases, but as a practical matter it 
had entered the “political thicket” of 
reapportionment and gerrymandering, 
and for a very practical reason which 
did not appear in the court’s written 
opinion: Negroes have been making 
painfully slow but, to segregationists, 
painfully clear, advances in asserting 
their voting rights in the South. If the 


Supreme Court refused to intervene at 
Tuskegee most of these gains would go 
down the drain, for segregationists 
would feel they had a free hand to keep 
Negroes from getting any real voice in 
the government so long as they did not 
actually prevent Negroes from casting 
ballots. 

The Tennessee case is more difficult. 
Congress had made it comparatively 
easy for the Supreme Court to intervene 
in cases involving Negroes by passing 
a Civil Rights bill in 1957 with the 
plain purpose of making it easier for 
Negroes to get help through the courts. 
This did not really give the courts any 
more power than they already had. Its 
importance was that it indicated con- 
gressional approval for the federal 
courts to involve themselves in ques- 
tions of discrimination in voting rights 
within the various states. But there was 
nothing to indicate that Congress was 
encouraging court intervention in the 
general run of malapportionment cases. 
So the problem for the Supreme Court 
is that if it intervenes in the Tennessee 
case it will be expanding its jurisdiction 
to an area that has so far been left to 
Congress, and it will be using (some 
will say abusing) the power of the Su- 
preme Court to tell the states how to 
run their internal affairs. On the other 
side, if it refuses to intervene it will be 
leaving the city voters in many states 
with no way to assert their constitu- 
tional rights, since the legislatures are 
obviously not going to reform them- 
selves; since most state courts, follow- 
ing the Supreme Court, refuse to 
intervene; and since there are enough 
Congressmen with a vested interest in 
malapportionment to make it nearly 
impossible for a bill encouraging the 
courts to act to become law. 

This would not only deprive the city 
voters of an abstract right, but would 
leave the state legislatures permanently 
in the hands of the minority of rural 
voters, who have no particular interest 
in the educational, air- and water-pollu- 
tion, and other problems that are most 
severe in the cities. The Court will also 
be putting itself in an awkward position 
for dealing with new segregationist mal- 
apportionment cases in the South, sure 
to arise, which may be harder to differ- 
entiate from the general run of such 
cases than was the Tuskegee gerry- 
mander. 

If the court finds for Baker, it will 
be deep in Frankfurter’s “political 
thicket.” New cases will come up 
where it will not be so clear as it is in 
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Tennessee that the legislature has no 
reasonable basis for refusing to reap- 
portion, only a desire to keep a grossly 
disproportionate share of political 
power in the hands of the people who 
already hold it. If it refuses Baker’s 
appeal, it will be dealing a hard blow 
to the efforts to find a remedy for 
what nearly everyone, even those who 
think the court should not intervene, 
feels is an increasingly unfair and 
unhealthy situation, and one that 
seems most unlikely to yield to any 
less awkward solution than court in- 
tervention. 

The case has now been argued 
twice before the Supreme Court. It 
came up last spring, but the court 
came to no decision, and instead or- 
dered another 3 hours of oral argu- 
ment on the opening day of this year’s 
session. Nothing much new came up 
in the re-argument, and it is supposed 
that the court ordered the re-argument 


primarily to give itself more time to’ 


consider the decision. So the justices 
have now had over 6 months to con- 
sider their decision, and it is a measure 
of the difficulty of the case that law- 
yers feel it is quite appropriate that 
the court should mull over the prob- 
lem awhile. 

When the decision comes, it will be 
based on a balacing of practical con- 
sequences, rather than a balancing of 
the fine points of the law. The sus- 
picion here is that the court is going 
to intervene.—H.M. 


Cooperation in Space: Soviet 
Scientists and Politicians 
Appear To Have Different Views 


Western scientists have generally 
noted that their Soviet counterparts 
eagerly welcome East-West scientific 
cooperation. One of the areas, however, 
where virtually none has taken place 
is in the exploration and use of space. 
Last week there were indications that 
the exclusion of space from East-West 
cooperation is the subject of conflict 
between some Soviet scientists and 
their political chiefs. 

The indications showed up in the 
chronology of events between accept- 
ance and last-minute rejection of an 
American invitation for the Soviet Un- 
ion to join in a first step toward inter- 
national cooperation in satellite weather 
forecasting. The acceptance was the 
first departure from the U.S.S.R.’s rigid 
policy of rejecting U.S. attempts to de- 
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velop cooperative space efforts. As such, 
it stirred considerable interest in the 
Administration, which, from its first 
days, has been~seeking to interest the 
Soviets in joint space undertakings. 

The first positive response to these 
U.S. efforts was the Soviet acceptance 
of an invitation to participate in the 
International Meteorological Satellite 
Workshop. This conference, sponsored 
by the U.S. Weather Bureau and the 
National Aeronautics and Space Ad- 
ministration, was held in Washington 
from 13 to 22 November. Its purpose 
was to familiarize other nations with 
the weather forecasting techniques de- 
rived from the American Tiros satellite 
system. 

An invitation to the conference was 
extended in August to Andrei A. 
Zolotukhin, director of the main ad- 
ministration of the Soviet Hydro-Mete- 
orological Service, by his American 
counterpart, Francis W. Reichelderfer, 
head of the Weather Bureau. On 20 
October the Soviet official cabled that 
the meeting would be attended by two 
Soviet representatives, Victor A. Buga- 
yev, director of the Central Forecasting 
Institute, and Sergey N. Losyakov, of 
the State Committee on Radio Elec- 
tronics. The Soviet government applied 
for visas, and they were promptly 
issued. 

The Polish Academy of Sciences re- 
sponded, in a letter dated 31 August, 
that it would probably send representa- 
tives; the Czech Academy of Sciences 
cabled an acceptance on 7 November, 
less than a week before the conference 
opened. Neither the Czechs nor the 
Poles, however, applied for visas, and 
they showed no further interest in the 
conference. 

There was no further communication 
from the Soviets until the day after the 
opening of the conference, when Reich- 
elderfer was notified in a cable from 
Zoiotukhin,«“our representatives unable 
to attend. . . .” The cable requested 
“relevant papers if possible,” but of- 
fered no explanation of the last-minute 
rejection of the invitation. 

The incident is a provocative one for 
Kremlinologists seeking to divine the 
relationship between Soviet scientific 
and political circles. Barring bureau- 
cratic muddle as an explanation—per- 
haps excluded too frequently in seek- 
ing explanations of mysterious occur- 
rences in the Soviet Union—the inci- 
dent conforms to Western observations 
that Soviet scientists and politicians 
appear to be at odds on the benefits to 


be derived from an East-West swap of 
space technology. 

It has been reported that in private 
talks Soviet scientists have revealed an 
interest in cooperating in the establish- 
ment of a world-wide weather satellite 
system. On the political and propagan- 
da fronts, however, the Soviet Union 
has remained rigidly aloof from joint 
space efforts and has denounced the 
weather satellite program as a screen 
for military reconnaissance. NASA and 
the Weather Bureau have strictly iso- 
lated their satellite efforts from the Air 
Force’s Samos and Midas reconnais- 
sance programs. But in the Soviet view 
of things, the oft-stated distinction be- 
tween the United States’ civilian and 
military programs is nothing but a 
transparent propaganda device. In de- 
nouncing the weather satellite program, 
the Soviets have made it plain that they 
regard it as nothing more than a suc- 
cessor to the U-2, which evokes in them 
memories of the most successful U.S. 
effort to get a look at their carefully 
guarded space establishment. 

Although the most benign intentions 
have gone into the development of the 
Tiros weather satellite system, in design 
the satellite is a close cousin of the 
military reconnaissance satellites, and 
it merits no distinction in the view of 
Soviet military planners. These plan- 
ners have made it clear that they see no 
Soviet purpose served by cooperation 
in the development of a device that 
can defy their efforts at secrecy. 

The Weather Bureau says that it will 
respond to the Soviet request for the 
conference’s scientific papers. In the ex- 
isting Cold War chill, however, the 
traffic is likely to remain one way and 
limited, despite indications that some 
Soviet scientists do not share their 
leaders’ views of who has most to gain 


from East-West cooperation in space. 
—D.S.G. 


Educational Television: Setbacks 
in New York City and Boston 


Adversity is no stranger to the pro- 


-moters of educational television, but in 


Tecent weeks they have suffered two 
especially hard and unexpected blows. 

The first occurred on 13 October, 
when fire destroyed the studios of 
WGBH-TV, the Boston educational 
station which had become a major link 
in a growing, nationwide educational 
network. 

The second blow, delivered last week, 
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inflicted a reversal as unanticipated as 
the fire, but potentially more damag- 
ing. This came in the form of an order 
from the U.S. Court of Appeals in 
Washington, blocking the sale of chan- 
nel 13, occupied by WNTA-TV in 
Newark, N.J., to a New York ETV 
organization. 

The establishment of channel 13 as 
an educational outlet has come to be 
regarded as the route for a major 
breakthrough in ETV’s long and diffi- 
cult struggle for access to major -audi- 
ences. Though it long has had the good 
wishes of the Federal Communications 
Commission, ETV has found little 
space available on the very high fre- 
quency band, which is the only band 
tiiat can be received on virtually all 
the nation’s TY sets. Tie ultra-high 
frequency band, for which few sets 
are equipped, stands open for E1V’s 
expansion, but ETV groups have been 
understandably reluctant to broadcast 
on a band which reaches only a tiny 
audience. The importance of channel 
13 for ETV lay in the fact that it is on 
the VHF band, in the heart of the na- 
tion’s most populous reception area. 

The court action blocking the sale 
was in response to a petition from Gov- 
ernor Robert B. Meyner, of New Jersey, 
who argued that the sale to a New York 
group would deprive New Jersey of its 
sole commercial television outlet. In 
granting his request for a stay of the 
sale, the court noted that the FCC has 
approved the sale without giving New 
Jersey the opportunity for a hearing. 
The ruling, by a three-judge panel of 
the nine-member court, came after a 
30-minute hearing and was wholly un- 
expected by attorneys for the FCC and 
the ETV group. The owners of the 
station, meanwhile, have announced 
that if the sale is not carried through 
by 27 November, the expiration date 
of the sales contract, they will retain 
ownership. They have indicated that 
the economic reverses which made the 
sale attractive to them may be ended 
by a contract for broadcasting baseball 
games. At the same time, the FCC 
asked the court to reconsider its deci- 
sion, but it is extremely unlikely that 
a new ruling will be forthcoming before 
the 27th. Some observers think the 
channel 13 case is now en route to be- 
coming a landmark fiasco in ETV. 

Whether or not it is, it is well larded 
with some extreme ironies. Legal ex- 
perts, though their fingers were singed 
by the unexpected court ruling, contend 
that on the merits the FCC was correct 
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in authorizing the sale to an educational 
group over the objections of Governor 
Meyner and without a hearing. It is 
within the FCC’s discretion to grant a 
transfer of a station without a hearing 
if it concludes there is no substantial 
question of fact involved. The course 
it chose reflected the friendly atmos- 
phere which has been generated for 
ETV since Newton Minow became 
FCC chairman. The channel 13 case 
has been of especial interest to Minow, 
and it is reported that he took special 
pains to ease the way for the sale to 
the ETV organization. As a result, how- 
ever, the case was brought up against 
a procedural block which now threatens 
to negate the sale. 

The source of Meyner’s persistent 
opposition to the sale constitutes a con- 
siderable mystery. WNTA, the present 
occupant of the channel, was never 
noted for rendering public service to 
the State of New Jersey, and if its 
present owners succeed in landing a 
baseball contract, that tradition would 
probably continue. The ETV group, 
on the other hand, has pledged itself 
to air the state’s public affairs, and on 
the basis of ETV’s performance else- 
where, the pledge deserves respect. 

In Boston, meanwhile, the task of 
restoring the burned-out WGBH is 
receiving considerable public support. 
The station’s transmitter was not af- 
fected by the fire, and commercial sta- 
tions in the area have been lending 
WGBH studio facilities. Public contri- 
butions for new studios have passed 
$300,000. The goal is $1.5 million, 
and the prospects are bright, which 
cannot be said, at present, for bringing 
ETV to New York.—D.S.G. 


Project West Ford: Cause of 
Failure Still Unknown 


The status and future of Project 
West Ford were beset by uncertainty 
this week, a month after the initial at- 
tempt to establish an experimental wire 
filament belt in space. A spokesman at 
the Lincoln Laboratory said a second 
attempt would not be made until efforts 
were completed to account for the 
failure. It appeared that this would not 
be accomplished quickly. 

The filament belt, intended for tests 
on jam-proof communications, was to 
have been formed by 350 million hair- 
like copper wires discharged from a 
15- by 50-centimeter canister. On 21 
October the canister was carried aloft 


on a Midas satellite, but there has been 
no evidence: that it discharged the fila- 
ments. The first indication that the can- 
ister itself had separated from the 
satellite came on 3 November, in a 75- 
second radar image. Efforts to pick up 
the image again have been unsuccess- 
ful, and there is some doubt now about 
whether it actually was created by the 
canister. 

The controversy over whether the 
project would interfere with radio and 
optical astronomy has led to consider- 
able caution in the decision on when to 
attempt another shot. The Lincoln 
Laboratory wants to be as certain as 
possible that the second attempt will 
not be followed by a sudden blossom- 
ing of filaments from the first canister. 
—D.S.G. 


Mental Retardation: President’s 
Panel Is Moving Quickly 


The Washington landscape is dotted 
with the remnants of boards and panels 
summoned to special tasks and then 
quickly forgotten. It appeared unlikely 
last week that such would be the fate 
of the special panel on mental retarda- 
tion established in mid-October by 
President Kennedy. 

The President took special pains at 
the time he announced establishment of 
the panel to emphasize his personal in- 
terest. Last week, Leonard Mayo, head 
of the panel, asked each member to 
consider “What you would do if you 
had the opportunity, with unlimited 
resources at your disposal, to create 
and build a comprehensive program of 
research, care and education for the 
mentally retarded.” 

At the same time, Mayo appointed 
Edward Davens, deputy commissioner 
of the Maryland State Department of 
Public Health, to head the panel’s re- 
search task force. He also appointed 
William Hurder, associate director for 
mental health, of the Southern Region- 
al Education Board, as chairman of a 
task force on services. The two panels 
will meet at the Department of Health, 
Education, and Welfare on 8 Decem- 
ber. 

Recently appointed as a consultant 
to the panel was the President’s sister, 
Mrs. R. Sargent Shriver, Jr. Her pres- 
ence provides the panel quick access 
to the President and enhances the pros- 
pects of smooth relations with various 
federal agencies that may be of assist- 
ance to the panel.—D.S.G. 
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Announcements 


Designs for an unmanned acoustics 
research vessel have been completed by 
the U.S. Naval Ordnance Laboratory. 
The 350-foot vessel, to be called SPAR 
(Seagoing Platform for Acoustics Re- 
search), is essentially a 16-foot diameter 
steel tube that will be used to measure 
the speed and intensity of underwater 
sound transmission down to 300-foot 
depths. During operation, a tending 
ship remotely floods the stern of the 
vessel, making it swing down and settle 
in a vertical position with only 50 feet 
protruding above the surface. Under- 
water listening devices, thermometers, 
pressure gages, and instruments for 
determining the amount of salt in the 
surrounding sea will be attached on the 
exterior hull, while operating machinery 
and additional instruments will be 
housed in the upper section. The vessel 


will relay research data to the tending. 


ship by electrical cable, and will receive 
underwater sonar signals and above- 
water radar signals from a transmitting 
ship. 

SPAR, designed for use in the At- 
lantic, is a counterpart to another vessel 
being developed for use in the Pacific 
by the Office of Naval Research, in co- 
operation with Scripps Institution of 
Oceanography. However, the Pacific 
Vessel, called FLIP (Floating Instru- 
ment Platform), will be manned and 
will be allowed to drift with the wind 
and currents. 


A Soviet study of metallography and 
the physics of metals, translated by the 
U.S. Air Force Technical Information 
Center, claims that radioactive tracer 
methods have enabled Soviet research- 
ers to compile “a large body of experi- 
mental material” on various problems 
in the field. A report on the results of 
these studies, according to the editors, 
was submitted in 1955 to the Geneva 
conference on the peaceful uses of 
atomic energy. 

The two-volume publication includes 
the proceedings of a symposium spon- 
sored by the U.S.S.R.’s Institute of 
Metaliography and the Physics of Met- 
als. (Office of Technical Services, De- 
partment of Commerce, Washington 
25, D.C. Order No. 61-11156. $7) 


The National Institutes of Health 
has formed a lipid advisory committee 
to. stimulate increased production and 
quality of lipid research compounds 
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manufactured by private laboratories. 
The action follows the National Advi- 
sory Heart Council’s recognition of 
growing needs for pure compounds in 
kilogram quantities, pure radioactive 
compounds of high specific activity, 
and reference standards for gas chro- 
matography and other laboratory pur- 
poses. Through contracts with private 
laboratories, the committee hopes to 
provide investigators with lipid research 
materials not presently available in suf- 
ficient quantity at reasonable prices. 
The eventual goal is to put commercial 
production of the compounds on a self- 
sustaining basis. 


Antarctic research proposals for the 
1962-63 field season are now being ac- 
cepted by the National Science Foun- 
dation. Proposals should be for aurora 
and airglow, biology and medicine, 
cosmic rays, geodesy and cartography, 
geology, geomagnetism,  glaciology, 
gravity, ionospheric physics, meteorol- 
ogy, oceanography, seismology, or other 
research pertinent to Antarctica. Staff 
members of the foundation’s Office of 
Antarctic Programs are available for 
informal discussions of proposals prior 
to their final submission. Deadline: 75 
February 1962. (Director, NSF, Office 
of Antarctic Programs, Washington 25, 
D.C.) 


The Asia Foundation’s Books for 
Asian Students program needs scientific 
and technical books or journals (in 
runs of 5 years or more) published 
after 1945. Books should be in good 
condition, and on the university, col- 
lege, or secondary level. The founda- 
tion will pay shipping costs from the 
donor to San Francisco, and thence to 
Asia. (Books for Asian Students, 21 
Drumm St., San Francisco 11) 


A heart-lung laboratory to study 
space-flight stress in man has _ been 
established at Wright-Patterson Air 
Force Base. The laboratory, founded by 
the Indiana University Foundation 
under a grant from the U.S. Air Force 
Systems Command, will investigate 
effects of prolonged accelerations, heat, 
altitude, vibration, impact, and com- 
binations of these stresses on both 
human and animal subjects. The new 
unit will also sponsor seminars in car- 
diopulmonary physiology to exchange 
ideas with other leaders in the field. 
(S. Carroll High, Jr., Aeronautical Sys- 
tems Division, Wright-Patterson AFB, 
Ohio) 


Courses 


The U.S. Public Health Service will 
conduct the following related courses 
during 1962 at the Robert A. Taft 
Sanitary Engineering Center: 

Medical aspects of radiological 
health; 8 to 19 January. 

Basic radiological health; 15 to 26 
January. This course will be repeated 
at the center from 23 April to 4 May; 
at the Southwestern Radiological 
Health Laboratory in Las Vegas from 
26 February to 9 March; and at the 
Radiological Health Laboratory in 
Rockville, Md., from 7 to 18 May. 

Radioactive pollutants in air; 29 
January to 2 February. 

Radioactive pollutants in water; 5 
to 9 February. 

Radionuclides in water; 
February. 

Participants in the air and water 
courses should have completed the basic 
radiological health course, or equivalent 
training, prior to enrollment. (Chief, 
Training Program, Taft Sanitary Engi- 
neering Center, 4676 Columbia Park- 
way, Cincinnati 26) 


12 to 16 


A graduate program leading to a 
Master of Science degree in hospital 
pharmacy administration has _ been 
established at the Brooklyn College of 
Pharmacy in New York. Courses will 
be given during the evening hours so 
that internship training or regular hos- 
pital employment may run concurrently 
with academic instruction. (Arthur G. 
Zupko, Brooklyn College of Pharmacy, 
600 Lafayette Ave., Brooklyn 16) 


Chemists, metallurgists, physicists, 
production supervisors, and quality con- 
trol engineers are invited to attend the 
41st Norelco X-ray Analytical School, 
to be held in New York from 5 to 9 
February 1962. The course, sponsored 
by Norelco Instruments, will cover 
x-ray diffraction, diffractometry, and 
spectrography. There is no charge for 
attendance, but capacity is limited. 
(Norelco Instruments, 750 S. Fulton 
Ave., Mount Vernon, N.Y.) 


Grants, Fellowships, and Awards 


An international award in plastics 
science and engineering has been estab- 
lished by the Society of Plastics Engi- 
neers to stimulate fundamental contri- 
butions and acknowledge outstanding 
achievements in the field. The $1000 
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award will be presented annually “with- 
out regard to sex, age, nationality, or 
membership in the SPE.” The initial 
presentation will be made during the 
society’s 18th annual technical confer- 
ence, to be held in Pittsburgh from 30 
January to 2 February 1962. (SPE, 65 
Prospect St., Stamford, Conn.) 


Grants-in-aid of health service proj- 
ects are available to public and non- 
profit agencies through the U.S. Public 
Health Service. Types of projects eligi- 
ble for aid include home nursing serv- 
ices for the chronically ill and aged, 
improvements in the care given to pa- 
tients in nursing homes, and programs 
for making a variety of therapeutic 
and other services available to patients 
in their own homes. Preference will be 
given to those projects that will be 
partially financed by the applicants, 
and to those that are likely to be. con- 
tinued after federal aid is withdrawn. 
(Grants Management Branch, Bureau 
of State Services, PHS, Washington 
25; 39:C.) 


Teaching and_ research assistant- 
ships, or 3-year graduate fellowships 
in statistics, are available for the 1962— 
63 academic year. (R. A. Bradley, De- 
partment of Statistics, Florida State 
University, Tallahassee) 


Applications are now being accepted 
for the two Turtox scholarships in 
botany, zoology, or biology for the 
1962-63 academic year. The $5000 
awards, established by General Biologi- 
cal Supply House, Inc., will be based 
upon the applicant’s prospects as a 
teacher and research scholar. Applicants 
must be currently, or have been, en- 
rolled in a graduate school and studying 
for a doctoral degree in one of these 
fields. Deadline: 1 February 1962. 
(Frank A. Brown, Jr., Department of 
Biological Sciences, Northwestern Uni- 
versity, Evanston, IIl.) 


Graduates in biology, chemistry, en- 
gineering, and physics are invited to 
apply for U.S. Atomic Energy Com- 
mission fellowships in health physics. 
Appointees perform 9 months of aca- 
demic work at one of eight selected 
universities, followed by 3 months of 
field work at an AEC national labora- 
tory. Stipend is $2500 for 12 months, 
plus tuition, fees, and allowances. 
Deadline: 7 February 1962. (Health 
Physics Fellowship Office, Oak Ridge 
Institute of Nuclear Studies, P.O. Box 
117, Oak Ridge, Tenn.) 
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Scientists in the News 


Recently elected foreign members of 
the Royal Society of London: 

Solomon Lefschetz, director of the 
Martin Company’s center for differ- 
ential equations in Baltimore, Md. 

Elmer V. McCollum, emeritus pro- 
fessor of biochemistry at Johns 
Hopkins. 

Olaf Holtedahl, emeritus professor 
of geology at the University of Oslo 
(Norway). 

A. N. Nesmeyanov, former president 
of the U.S.S.R. Academy of Sciences in 
Moscow. 


Ralph E. Knutti, associate director 
for extramural programs at the Na- 
tional Institute of Arthritis and Metabol- 
ic Diseases, has been appointed direc- 
tor of the National Heart Institute. He 
succeeds James Watt, recently named 
chief of the Public Health Service’s 
division of international health. 


Herbert L. Haller, assistant to the 
administrator of the Agricultural Re- 
search Service in the U.S. Department 
of Agriculture, will receive the 1961 
Charles F. Spencer award for “out- 
standing achievement in the field of 
agricultural and food chemistry.” The 
$1000 award, established by the late 
founder of Spencer Chemical Com- 
pany in Kansas City, Missouri, is ad- 
ministered by the American Chemical 
Society’s Kansas City section. 


A. A. Dougal, of the University of 
Illinois, has been named professor of 
electrical engineering at the University 
of Texas. 


Reavis Cox, of the University of 
Pennsylvania; George Katona, of the 
University of Michigan; and the late 
Charles C. Parlin, former manager of 
the American Marketing Association, 
are the recipients of the association’s 
1961 Paul D. Converse awards for 
“contributions to the advancement of 
science in marketing.” 


David P. Bloch, of Columbia Univer- 
sity, has been appointed associate pro- 
fessor of botany at the University of 
Texas. 


Milton M. Klein, plasma _ physicist 
and former consultant to the General 
Electric Company’s missile and space 
vehicle department in Philadelphia, 
Pa., has joined the staff of the Geo- 
physics Corporation of America. 


G. C. Dacey, director of Bell Tele- 
phone - Laboratories’ solid state elec- 
tronics research laboratory, has been 
appointed vice president of research 
for Sandia Corporation in Albu- 
querque, New Mexico. 


G. S. Fraenkel, professor of ento- 
mology at the University of Illinois, 
recently became the third American to 
be elected honorary fellow of the 
Royal Entomological Society of Lon- 
don. 


John A. Pople, of the National Phys- 
ical Laboratory in Teddington, Eng- 
land, has been named Ford visiting 
professor of chemistry in Carnegie In- 
stitute of Technology’s college of en- 
gineering and science. 


Robert E. Snodgrass, honorary re- 
search associate of the Smithsonian 
Institution, has received the 1961 
Leidy medal for his work in the mor- 
phology and evolution of insects. The 
award is presented triennially by the 
Academy of Natural Sciences. 


F. S. Dainton, of the University of 
Leeds (England), has been named 
George Fisher Baker lecturer in chem- 
istry at Cornell University for the 1961 
fall term. 


Morton I. Goldman, former nuclear 
installations consultant for the Public 
Health Service’s division of radiologi- 
cal health, has joined Nuclear Utility 
Services, Washington, D.C. 


Robert Galambos, chief of neuro- 
physiology at Walter Reed Army Medi- 
cal Center, has been appointed Eugene 
Higgins professor of psychology at Yale 
University. 


William M. Upholt, former regional 
representative for the U.S. Public 
Health Service’s Communicable Dis- 
ease Center in San Francisco, has been 
appointed chief of the research grants 
section in the service’s office of re- 
source development for environmental 
health, Washington, D.C. 


The Helen Hay Whitney Foundation 
in New York has posthumously hon- 
ored the late William T. Astbury, of 
the University of Leeds (England), 
for his studies on the molecular struc- 
ture of fibrous proteins. Astbury was 
named fourth recipient of the foun- 
dation’s T. Ducket Jones memorial 
award. 
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Book Reviews 


Predestined Educational Inequalities Today 


Slums and Suburbs. A commentary on 
schools in metropolitan areas. James 
Bryant Conant. McGraw-Hill, New 
York, 1961. viii + 147 pp. Cloth, 
$3.95; paper, $1.95. 


James Conant writes about the com- 
plex way in which ecological and social 
class factors interact and mutually re- 
inforce each other to produce gross 


inequalities of educational opportunity: 


in the United States. This, of course, is 
a phenomenon common to all the indus- 
trial countries of the world, in which 
local communities vary widely in social 
composition. Everywhere it is the case 
that the larger the proportion of manual 
or agricultural laborers in the local 
population is, the poorer is the local 
cultural and educational endowment 
and the lower is the modal level of so- 
cial and educational aspiration. Every- 
where these differences result in dispari- 
ties, according to locality, in educational 
achievement between children of similar 
measured intelligence or aptitude, with- 
in as well as between the social classes. 
From top to bottom in the social and 
intellectual hierarchy, the children at- 
tending schools in the prosperous sub- 
urbs emerge relatively better equipped 
academically than the children from 
schools in small villages or large in- 
dustrial cities. 

Conant, however, is concerned with 
demonstrating the exacerbating influ- 
ence, in the case of the United States, 
of two particular factors: the system of 
financing public education and the eco- 
logical segregation (de facto, not de 
jure) of ethnic minorities—in particular, 
the concentration of migrant Negroes in 
the slums of the big northern cities. 
He bitterly regrets the historic failure 
of Congress to establish a federal policy 
for education. He paints a deeply dis- 
turbing picture of a frustrated and de- 
linquent generation of largely unem- 
ployed Negro adolescents, a picture 
of financial handicap, impoverished 
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material equipment, high pupil-teacher 
ratios, and high teacher turnover in 
precisely the areas of greatest educa- 
tional need—namely, the slums in which 
congregate the large transient families 
of unemployed, unskilled, unschooled, 
and often criminal or mentally sick 
breadwinners on the move from the 
South. 

From his depressing catalog of social 
and individual miseries in these areas, 
Conant derives a number of interesting 
and controversial propositions. The 
problems of Negro education are no 
different from those of all underprivi- 
leged social groups; thus, we should not 
allow racial considerations to cloud the 
formulation of policy. Enforced mixing 
of de facto segregated school popula- 
tions is less important than adult educa- 
tion among parents and literacy drives 
among slow learners in the schools. 
The problems of Negro unemployment, 
however, are characteristic and justify 
special measures: the prohibition of 
discrimination by employers and labor 
unions; the financing of public works 
to provide employment, especially for 
young people aged 16 to 23, of whom 
more than 50 percent are unemployed; 
and the vocationalizing of the high 
school after the 10th grade. 

The purely pedagogical problems of 
slum schools that deal with large bodies 
of culturally deprived slow learners 
during 12 years of compulsory educa- 
tion lead Conant to formulate an edu- 
cational heresy: that the curriculum and 
organization of schools should reflect 


the socioeconomic status and needs of | 


the communities they serve and, in par- 
ticular, that they should prepare pupils 
directly and explicitly for the local la- 
bor market. 

When Conant derives the same prop- 
osition from his study of the wealthy 
college-oriented suburbs at the other 
end of the spectrum of inequality, its 
heretical character will no doubt strike 
his predominantly middle-class readers 


with more force. Here in the suburbs 
is a dual problem: on the one hand, 
how to raise standards of preparation 
for entry to higher education and, in 
particular, how to broaden the range 
and stiffen the content of advanced 
courses in the high school; on the other 
hand, how to diminish the indiscrimi- 
nate emphasis on college-going among 
suburban parents by arousing a sense of 
the value of vocational courses in the 
high school and thus lessening their 
frenzied desire for the longest possible 
education for their children regardless 
of its content and quality. 

A substantial investigation related to 
the first problem yielded “academic in- 
ventories” for six large, selective, aca- 
demically oriented high schools. These 
data are presented to substantiate 
Conant’s contention that it is both de- 
sirable and possible for the American 
equivalents of European sixth-formers 
to have and to profit from a comparable 
academic load. The second problem is 
perhaps more intractable in a society 
in which upward social mobility through 
education is not the privilege of a se- 
lected and sponsored minority but is 
open to all who will make the attempt, 
regardless of whether they can succeed. 
Conant confines himself to the sugges- 
tion in this connection that counseling 
in suburban high schools should be 
“realistic” in relation to college-going 
and that the schools should look be- 
times to the possibility of vocationaliz- 
ing the advanced courses undertaken by 
children of average and below-average 
ability. That is, he reiterates the educa- 
tional heresy in a context in which it 
is likely to prove even less acceptable 
to liberal educators. 

JEAN FLoup 
Institute of Education, 
University of London 


Astronomy—Geophysics 


The Rotation of the Earth. A geophysi- 
cal discussion. W. H. Munk and 
G. J. F. MacDonald. Cambridge 
University Press, New York, 1960. 
xix + 323 pp. Illus. $13.50. 


Study of the variations of the earth’s 
speed of rotation proceeds along two 
lines: determining the variations from 
astronomical observation and attempting 
to provide geophysical explanations for 
them. As the subtitle indicates, this book 
is chiefly concerned with the second 
problem, a large one. “The diversity of 
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the subject is appalling. It touches on 
every branch of geophysics.” Hence the 
authors discuss not only the astronom- 
ical data but also wind and air masses; 
atmospheric, oceanic, and bodily tides; 
sea level; rigidity of the earth’s mantle; 
and motion in the Earth’s fluid core. 
For good measure, one piece of Jules 
Verne’s science fiction is discussed. 

The dynamics of the variations in 
speed of rotation and the motions of 
the axis of rotation, such as the 14- 
month Chandlerian motion, are treated 
together. Observational data are. ana- 
lyzed in terms of the “power spectrum.” 
Variations in speed—for example, 
monthly, annual, irregular, and secular 
variations — are considered as strong 
lines in the spectrum. 

Secular retardation is given extensive 
treatment. The authors find that, as yet, 
there is no satisfactory explanation of 
how the energy lost by tidal friction is 
dissipated. 

Polar wandering during vast ages of 
the past is treated in the chapter on 
geological variations. (Precise astronom- 
ical observation goes back .only 60 
years.) Paleomagnetic evidence, much 
of it speculative, is discussed, and the 
authors conclude, “The story of polar 
wandering is varied and complex. Our 
principal conclusion is that the prob- 
lem is unsolved.” 

The book evidently stems from re- 
searches published since 1950 by M + 
V, where M denotes W. Munk and V 
is a variable author—G. Groves, E. M. 
Hassan, R. Haubrich, G. J. F. Mac- 
Donald, R. Miller, Y. Mintz, or R. Re- 
velle. The subjects, however, are treated 
anew, critically and systematically, and 
the authors do not attempt to force 
theories to fit the facts. 

The volume has been well prepared; 
it contains four pages of symbols, a 
reference bibliography, and an index. 
The faults are few. The photograph in 
the frontispiece is not described; the 
linear scale shown has no dimensions. 
(I have the same feeling toward un- 
explained photographs in a_ technical 
book as I have toward the absence of 
an index.) According to the authors, 
“The geophysical discussion is intended 
for a reader without special training in 
various branches of this science.” Can 
they really mean this? The description 
of power spectra (in appendix 2) is far 
too condensed to be useful. Two meth- 
ods for representing changes in speed 
of rotation are ascribed to D. Brouwer 
(1952), but Brouwer says he presented 
only one. 

This book was awarded the Mono- 
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graph prize of the American Academy 
of Arts and Sciences for the year 1959 
in the field of physical and biological 
sciences. As far as I know, it is the 
only comprehensive treatment of the 
rotation of the earth, and I recommend 
it for use in any library concerned with 
astronomy, geodesy, and geophysics. 
MARKOWITZ 
U.S. Naval Observatory, 
Washington, D.C. 


‘“‘Mechanistic”” Reinterpreted 


The Mechanization of the World Pic- 
ture. E. J. Dijksterhuis. Translated 
by C. Dikshoorn. Oxford University 
Press, New York, 1961 viii + 539 
pp. Illus. $18.60. 


All students of the history of science 
concerned with the so-called Scientific 
Revolution of the 17th century will 
welcome this English translation of 
Dijksterhuis’ De Mechanisering van het 
Wereldbeeld (Amsterdam, 1950). This 
work, both in its original form and in 
the German translation (1955), has al- 
ready become a classic, for its author is 
one of the most profound interpreters 
of the history of mathematics and 
mechanics. The author modestly claims 
that his interpretation of the mechaniza- 
tion of physical science. is not “intended 
as a handbook for historians of science; 
{that] it has been written for the general 
reader with a broad interest in the 
subject.” But let me assure the readers 
of this review that many historians of 
science have already learned much from 
it and many more will learn from it. 

To the subjects that he touches in 
this substantial volume, Dijksterhuis 
brings accurate, careful, and up-to-date 
(at least to 1950) scholarship. For 
example, many of the results of Anne- 
liese Maier’s superb investigations into 
medieval natural philosophy are _ in- 
corporated. The only points of vexation 
with this translation are that it costs 
the American reader $18.60 and that 
the translation took so long to appear. 

Starting with the Pythagoreans, the 
author steps his way surely through the 
major phases of Greek natural philoso- 
phy, the scientific legacy of antiquity, 
and the science of the Middle Ages 
and the Renaissance; he concludes with 
an examination of the evolution of 
classical science through Newton. I 
think no other single volume makes so 
clear the relationships of ancient and 
medieval science and philosophy to the 


development of early modern physical 
science—in connection with the growth 
of the substantive ideas of classical 
(Newtonian) physics and with the un- 
derlying philosophical concerns. 

In the epilogue Dijksterhuis discusses 
the nature and meaning of the “mech- 
anistic” viewpoint of classical science 
which developed in the 17th century. 
He examines and rejects a number of 
possible ways of interpreting the “mech- 
anistic” character of Newtonian sci- 
ence: (i) It is “mechanistic” because 
it conceives of the universe as a “ma- 
chine,” created by God; or (ii) it is 
“mechanistic” because the hidden mech- 
anisms of nature are considered to be 
essentially the same kind of mechan- 
isms as simple instruments or machines: 
or (iii) its theories are “mechanistic” 
because they describe processes as pos- 
sessing the same inanimation as ma- 
chines. Rejecting all of these as the 


most fundamental way of interpreting © 


the mechanism of this early modern 
physical science, Dijksterhuis suggests 
another possible interpretation—that it 
is “mechanistic” in the sense that it is 
fashioned “with the aid of mechanics.” 
While this definition of mechanistic 
may seem to be circular and to lead 
back to the original picture of the ma- 
chine, he points out (page 498) that in 
fact this is not so “if one bears in 
mind that the science called mechanics 
had emancipated itself in the 17th cen- 
tury from its origins in the study of 
machines, and had developed into an 
independent branch of mathematical 
physics dealing with the motion of ma- 
terial objects and finding in the theory 
of machines only one of its numerous 
practical applications.” In line with 
this suggested interpretation of classical 
physics as “mechanistic,” Dijksterhuis 
is thus able to highlight the difference 
between -medieval and early modern 
mechanics, namely, that, while the for- 
mer on occasion uses mathematics and 
mathematical methods, the latter is 
essentially mathematical, that is, its 
basic concepts are mathematical. Many 
other wise things about the relation 
of Newtonian to modern science are 
briefly discussed, as the author brings 
his fine treatment to a close. 

An excellent bibliography completes 
the book; unlike the main body of the 
text, it includes titles published as late 
as 1959. Thanks are due to the Oxford 
University Press for the handsome 
makeup of the volume. 

MARSHALL CLAGETT 

Institute for Research in the 
Humanities, University of Wisconsin 
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Russian Prehistory 


Archaeology in the USSR. A. L. Mon- 
gait. Translated and adapted by M. 
W. Thompson. Penguin Books, Balti- 
more, Md., 1961. 320 pp. Illus. 
$1.45. 


The Russian original of this work is 
authoritative both as a document of 
what Soviet archeology is like and as a 
description of its findings down to the 
early 1950’s. It has been reviewed else- 
where [American Anthropologist 59, 
No. 1, 183 (1957)], and critical com- 
ments by the translator are included in 
the Pelican edition. Mongait’s volume 
is an excellent synthesis. Its principal 
faults are nationalistic bias and 
bombast and an almost total lack of 
concern with concepts and methods (as 
opposed to techniques). This latter 
failure is frequent in Soviet archeologi- 
cal writings and probably stems from 
a desire to avoid “formalism’”—that is, 


a preoccupation with problems seem- 


ingly far removed from the ultimate 
objective, in this case “the proper un- 
derstanding of historical development.” 

Thompson’s translation, while not al- 
ways elegant or even idiomatic, has the 
great merit of always being clear in 
meaning. The translator’s foreword 
(pages 15-31) explains the conception 
of the book, provides environmental 
and ethnographic information on the 
Soviet Union, and outlines the growth 
of archeology in Russia since prerevolu- 
tionary times. Parenthetical remarks 
by the translator within the text are 
also, for the most part, helpful, though 
a few seem trivial and unnecessary. In 
dealing with the eternal and vexing 
problem of finding the correct nomina- 
tives of Russian proper names (often 
present in the original only in declined 
or adjectival forms), Thompson did 
not always look hard enough. In addi- 
tion, some misrenderings—such as 
Kazakhistan, Khvoika, Varakhsh, and 
Saltov (for Kazakhstan, Khvoiko, Va- 
takhsha, and Saltovo)—can be ex- 
plained only by carelessness, since the 
correct unmodified forms occur in the 
Russian original. 

As stated’ in Thompson’s foreword, 
this is not a complete translation. Omis- 
sions include politically motivated pas- 
Sages, enough of which have been 
tetained, however, to preserve the flavor 
of the original. In addition, Thompson 
also chose to drop a fair number of 
specific mentions of sites, individuals, 
and publications, “to reduce the burden 
of foreign names.” This decision does 
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not consider the fact that the reader 
always has the choice of ignoring in- 
formation when it is provided, but not 
of supplying it when it is omitted. In 
the present case, this sort of trimming 
seems a poor move, because the origi- 
nal is already a rather simplified 
presentation of a vast subject. 

PAUL TOLSTOY 
Université de Montréal 


Policy Questions 


Structure of Higher Education. William 
O. Penrose. Van Keulen, The Hague, 
Netherlands, 1961. 208 pp. 


Because they fulfill new functions and 
have accepted fresh responsibilities, 
universities are everywhere changing 
very quickly. They are also growing at 
a fantastic rate: it seems possible that, 
at least in the more advanced countries, 
tertiary education may be universalized 
and nationalized during the next 50 
years, just as secondary education has 
been during the last 50. As a conse- 
quence of rapid evolution, perplexing 
problems of policy arise, some of which 
can be usefully elucidated by compara- 
tive analysis. While it is unlikely that 
the educational practices or institutions 
of any country can be simply trans- 
planted into another, confrontation of 
two or more systems may help us to 
identify, isolate, and understand the 
forces which shape policy as well as 
the historical and social factors which 
have to be taken into account by policy 
makers. 

In his new book, William Penrose, 
dean of the School of Education at the 
University of Delaware, describes and 
analyzes the organization and adminis- 
tration of higher education in the United 
States and the Netherlands. He begins 
by dealing, in a general way, with the 
United States: listing the aims and pur- 
poses of education; describing the ad- 
ministrative and organizational struc- 
ture of typical universities as well as 
the powers and duties of officers such 
as the president; considering the legal 
status of institutions of higher educa- 
tion; and so forth. Then comes a very 
interesting and informative chapter on 
“Super-institutional” controls: the in- 
fluence of the state and of other official 
and nonofficial bodies upon public and 
nonpublic institutions. Penrose then 
discusses governing boards; their nature, 
powers, and functions; selection and ap- 
pointment of staff; committee organiza- 


tions; the role of professional adminis- 
trators; academic structure; and other 
related topics. From all this emerges a 
clear and detailed picture of the ways 
in which American universities and col- 
leges are run and organized. One begins 
to see who, in fact, makes the impor- 
tant decisions and how these key in- 
dividuals are themselves controlled. One 
understands to what kinds of pressures 
the institutions respond and why in- 
stitutions seem to be so cautious and 
conservative in some respects, so bold 
and progressive in others. 

The 40 pages which Penrose devotes 
to the Netherlands seems to me much 
less interesting and valuable. He, him- 
self, gives the explanation. He worked 
with an official of the Dutch govern- 
ment and relied entirely upon inter- 
views with administrative and academic 
leaders. It is noteworthy that, while 
many American books and papers are 
listed, there is not a single reference to 
any material available in the Dutch 
language. As a result, we have, in the 
author’s own words, “a description, 
analysis and tentative evaluation of 
higher education in the Netherlands 
which may seem less scholarly, in the 
usual sense, than the section on the 
United States.” With these reservations, 
it can be readily admitted that the 
careful “studies of selected institutions,” 
which cover the administrative and 
organizational structure of Leyden 
(State), Delft (Technological), Amster- 
dam (Municipal), Amsterdam (Re- 
formed Church), and Rotterdam (Eco- 
nomics), are an exceedingly useful and 
exact summary of the existing situation. 

All this is valuable. In addition, Pen- 
rose’s statements of general principles 
of administration as well as his sug- 
gestions of topics where research is 
needed are helpful. Nevertheless, three 
criticisms of fundamental importance 
must be urged. First, the analysis seems 
somewhat superficial. Administrative 
and organizational forms have not 
usually been designed simply to serve 
present-day purposes and aims, especial- 
ly not those explicitly stated in docu- 
ments. They are usually adopted simply 
because no one could think of anything 
new, or else they are invented because 
they seem to be the only ones that can 
possibly deal with the conflicts of in- 
terest, with the social and individual 
problems existing at the time of their 
adoption. We inherit them from the 
past, and they are not always well 
adapted to the problems which arise at 
the present. In other words, I am con- 
vinced that the analysis of university 
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administration and organization must 
rest upon solid and detailed historical 
studies. If we are to understand why 
things are as they are, historical analysis 
is essential, and for this a brief histori- 
cal account is a quite insufficient sub- 
stitute. We must show how and why the 
past is important and why it is still with 
us. Second, the analysis of a social in- 
Stitution, such as a university, must 
refer very closely to the sociological 
structure of a country (the class struc- 
ture) as well as to its economic needs 
in relation to its financial capacity to 
bear the cost of extended tertiary edu- 
cation. Here sociological and historical 
analyses complement each other. Third, 
administrative practices and structure 
should not be evaluated or measured 
against general criteria such as those 
listed by Penrose, but rather by con- 
sidering the ways in which they make 
it possible to handle specific problems. 
A few examples of the latter may be 
mentioned: Are students being admitted 
to tertiary education in numbers suf- 
ficient to satisfy needs? Is talent being 
wasted? Are children of poor parents 
being kept out? Are students being al- 
located in the best way among institu- 
tions and faculties? Are the staff given 
sufficient freedom to apportion their 
time wisely among research, committee 
work, and teaching? Are promising 
students given sufficient stimulus? Are 
funds sufficient to match needs? The 
question that has to be asked in each 
case is: In what ways do administrative 
and organizational forms help or hinder 
the solution of problems of this kind? 
Such criteria are more significant than 
those which concern chiefly general is- 
sues like the training of elites or 
whether there exists a unified and com- 
prehensive authority within an institu- 
tion. These, too, have their importance, 
of course, but at another and less practi- 
cal level. 

These criticisms should not dissuade 
any one from studying Penrose’s book, 
so full of wisdom and so evidently the 
fruit of ripe experience. We have rea- 
son to be grateful for what is, in a sense, 
a pioneer effort which should act as a 
stimulus to others. We need many en- 
quiries of this kind, dealing with the 
tertiary systems both of industrialized 
and of underdeveloped countries. All 
those who are concerned with the for- 
mation and formulation of university 
policy owe a debt of gratitude to Pen- 
rose for the careful and painstaking 
work he has done. 

JosEPH A, LAUWERYS 
University of London 


Miscellaneous Publications 


(Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
agency sp ing the publication.) 


Arctic Institute of North America. Tech- 
nical Paper, No. 6, “The medusae of the 
Chukchi and Beaufort seas of the Arctic 
Ocean, including the description of a new 
species of Eucodonium (Hydrozoa: An- 
thomedusae). Cadet Hand and Lai Bing 
Kan. The Institute, Montreal, Canada, 
1961. 23 pp. Illus. 

Bernice P. Bishop Museum. Annual Re- 


‘port fer 1960, “Work half done,” Alexan- 


der Spoehr, 30 pp. Subsistence Agriculture 
in Polynesia and Micronesia, Bull. 223, 
Jacques Barrau, 94 pp., $2.25. Bernice P. 
Bishop Museum Press, Honolulu, Hawaii, 
1961. 

California Academy of Sciences. Oc- 
casional Papers, No. 30, “The immature 
stages of Callomyia, with the description 
of a new species of this genus (Diptera: 
Platypezidae),” Edward L. Kessel, 10 pp. 
Proceedings, vol. 30, No. 3, “Large Tere- 
bras (Mollusca) from the eastern Pacific,” 
G. Dallas Hanna and Leo George Hert- 
lein, 13 pp.; No. 4, “Four species of 
Chitons from the Panamic Province 
(Mollusca: Polyplacophora),” Allyn G. 
Smith. 9 pp. The Academy, San Francisco, 
Calif., 1961. 

Carnegie Institution of Washington. 
Cosmic-Ray Results. Publ. No. 175. 
Huancayo, Peru, January 1956—December 
1959; Cheltenham, Maryland, January 
1956-4 October 1956; Fredericksburg, 
Virginia, 5 October 1956—December 1959; 
Christchurch, N.Z., January 1956—June 
1959; Godhavn, Greenland, January 1954— 
July 1959; Universidad Nacional de Mex- 
ico, July 1957—December 1958. Liselotte 
Beach and S. E. Forbush. 226 pp. Equa- 
torial Electrojet in Peru. Publ. No. 620. 
Scott E. Forbush. 135 pp. The Institution, 
Washington, D.C., 1961. 

Elementary Teachers Guide to Free 
Curriculum Materials. Patricia H. Suttles, 
Ed. Educators Progress Service, Randolph, 
Wis., ed. 18, 1961. 360 pp. $7.50. 

Geophysics Research Directorate. Air 
Force Surveys in Geophysics, No. 132, 
“Evaluation of an arctic ice-free land site 
and results of C-130 aircraft test landings, 
Polaris Promontory, North Greenland, 
1958-1959, Stanley M. Needleman, 
Donald W. Klick, and Carlton E. Mok- 
lineux, 70 pp. + map. Research Notes, 
No. 55, “Proceedings of the third annual 
arctic planning session, November 1960,” 
George P. Rigsby and Vivian C. Bushnell, 
Eds., 148 pp.; No. 56, “Horizontal sound- 
ing balloon feasibility study,” Thomas B. 
Spalding and Samuel B. Solot, 27 pp.; No. 
57, “Instability and vertical motions in the 
jet stream,” Joachim P. Kuettner and 
George S. McLean, 15 pp. Cambridge Re- 
search Laboratories, U.S. Air Force, Bed- 
ford, Mass., 1961 (order from ASTIA, 
Arlingon Hall Station, Arlington 12, Va.). 

Hunger. Can it be averted? E. John 
Russel and Norman E. Wright, Eds. 
British Assoc. for the Advancement of Sci- 
ence, London, 1961. 80 pp. 5s. 

An Inexpensive Science Library. A 
selected list of paperbound science books. 
Compiled by Hilary J. Deason and Robert 
W. Lynn. AAAS, Washington, D.C., ed. 


5, 1961. 87 pp. $0.25. Annotated, selected 
listing of 679 titles recommended for high 
school students, college undergraduates, 
teachers, and laymen. 

Jacobsen-McGill Arctic Research Ex- 
pedition to Axel Heiberg Island, Queen 
Elizabeth Islands. Preliminary Report of 
1959-1960. Fritz Miiller et al. Barbara S. 
Miiller, Ed.:Dept. of Geography, McGill 
Univ., Montreal, Canada, 1961. 219 pp. 
$2.50. Papers on glaciology, geophysics, 
meteorology, geology, geomorphology, 
botany, permafrost, mountaineering, and 
mapping. 

Japan National Committee for Theoreti- 
cal and Applied Mechanics. Proceedings of 
the Tenth Japan National Congress for 
Applied Mechanics, 1960 (in English). 
Science Council of Japan, Ueno Park, 
Tokyo, 1961. 442 pp. Illus. 

Mental Health Book Review Index, vol. 
6, No. 11. Compiled by the Editorial Com- 
mittee and Contributing Librarians. Ilse 
Bry, Chairman. American Foundation for 
Mental Hygiene, 1961. 62 pp. $3. The 
index, an annual publication, is sponsored 
by the World Federation for Mental 
Health, the International Council of Psy- 
chologists, the American Foundation for 
Mental Hygiene, and the Research Center 
for Mental Health (New York University). 
Copies can be ordered from Lois Affler- 
bach, Paul Klapper Library, Queens Col- 
lege, Flushing 67, N.Y. 

Michigan Academy of Science, Arts, and 
Letters. Papers, vol. 46, pp. 365-404, 
“Man and the changing fish fauna of the 
American Southwest,” Robert Rush Miller. 
The author, Museum of Zoology, Univ. 
of Michigan, Ann Arbor, 1961. 

National Institutes of Health. Public 
Health Service Grants and Awards by the 
National Institutes of Health. pt. 1, Health 
Research Facilities Construction and Re- 
search Projects. Fiscal year 1960. Superin- 
tendent of Documents, GPO, Washington, 
D.C., 1961. 445 pp. $1.25. 

Royal Society of Edinburgh. Yearbook, 
1961. The Society, Edinburgh, Scotland, 
1961. 138 pp. 

Smithsonian Institution. Miscellaneous 
Collections. vol. 142, No. 4, “Cenozoic 
and Cretaceous echinoids from Trinidad 
and Venezuela,” C. Wythe Cooke, 35 pp. 
+ plates. vol. 143, No. 4, “Comparison 
of tektite specimens from Empire, Georgia, 
and Martha’s Vineyard, Massachusetts,” 
Roy S. Clarke, Jr., and Maxwell K. Car- 
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Presence of Toxic Factors in 
Urine from Schizophrenic Subjects 


Abstract. Mice injected intraventricular- 
ly with toxic substances extracted from 
urine exhibited differential behavioral 
changes of novel character. Extracts from 
schizophrenics showed significantly more 
toxicity than those from nonschizophren- 
ics. Further purification by a chromato- 
graphic procedure indicated that at least 
two currently unidentified active compo- 
nents are present. 


This study is part of a larger coordi- 
nated program in which the clinical, 
psychological, biochemical, and biolog- 
ical aspects of schizophrenia are being 
investigated. Among tests used in this 
program to detect and evaluate charac- 
teristics of this illness, many bioassays 
have been explored. The one reported 
here seems especially promising as an 
objective criterion of schizophrenia. 
The study under discussion is an exten- 
sion of the work of Wada and Gibson 
(see 1); the chemical extraction meth- 
ods differed from theirs, and the mouse 
was substituted as the experimental 
animal. 

Urine was collected from 44 male 
patients, 18 to 50 years old, who had 
been kept for at least 4 weeks under 
controlled conditions, which included a 
uniform diet, uniform ward routines, 
and absence of drugs. The hospital pop- 
ulation included 23 schizophrenic pa- 
tients, roughly equal numbers of chronic 
undifferentiated and paranoid patients, 
and 21 nonschizophrenic patients, main- 
ly sociopaths, some with alcoholism. 
The volume of urine for 24 hours was 


Instructions for preparing reports. Begin the re- 
port with an abstract of from 45 to 55 words. The 
abstract should not repeat phrases employed in 
the title. It should work with the title to give the 
reader a summary of the results presented in the 
Teport proper. 

Type manuscripts double-spaced and submit one 
ribbon copy and one carbon copy, 

Limit the report proper to™the equivalent of 
1200 words. This space includes that occupied by 
illustrative material as well as by the references 
and notes. 

Limit illustrative material to one 2-column fig- 
ure (that is, a figure whose width equals two col- 
umns of text) or to one 2-column table or to twa 
l-column illustrations, which may consist of two 
figures or two tables or one of each. 

For further details see “Suggestions to contrib- 
utors” [Science 125, 16 (1957)]. 
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20 to 25 percent lower in the schizo- 
phrenic than in the nonschizophrenic 
patients. 

Twenty-five percent of the fresh 24- 
hour collection from each subject was 
stirred with 20 g of activated charcoal 
(Norit) (2) for 1 hour and then filtered. 
(The wet charcoal was washed with 50 
ml of water and filtered; this step was 
found unnecessary and was discontin- 
ued.) The active components were ex- 
tracted from the charcoal with a mix- 
ture of 50 ml of water (pH 11.9 to 
12.0) and 70 ml of acetone. The mix- 
ture was stirred for 1 hour, and again 
the extract was collected by filtration. 
The charcoal was transferred to a 
beaker, 10 ml of water (pH 11.9 to 
12.0) plus 50 ml of acetone was added, 
the mixture was stirred for 30 minutes, 
and the washing was collected by the 
same method. The two extracts were 
combined and lyophilized to dryness. 
The dried gummy residue was dissolved 
in 10 ml of water to give the “stock” 
solution. This was diluted fourfold with 
Tyrode solution, and 0.02 ml was in- 
jected into the brains of mice (strain 
C. F. No. 1, male, 40 to 50 days old) 
(3) by the standard technique used by 
bacteriologists (4). An India ink injec- 
tion was found, in most cases, in the 
lateral ventricles. After injection the an- 
imals were observed over a period of 
several hours for changes in gross be- 
havior. Control injections of Ringer’s 
solution or Tyrode solution produced 
no changes. 

Each diluted stock solution was ad- 
ministered to ten mice; behavioral 
changes, if they occurred, regularly ap- 
peared in seven or more of these. Nine- 
teen of 23 samples from schizophrenic 
subjects produced abnormal behavior; 
16 of 21 samples from nonschizophren- 
ic subjects produced only slight effects 
(Table 1). The abnormal responses were 
as follows: In most cases, immediately 
after the injection the mice assumed a 
hunched-up position, with the hind legs 
spread far apart; the tails were elevated 
perpendicular to the body (Straub’s tail 
phenomenon), and the mice were over- 


sensitive to both sound and touch. This 
state lasted for 1 to 5 minutes and was 
followed by a second phase, which 
lasted a few minutes to several hours. 
Seven patterns (Table 1) were distin- 
guished, from maximal excitation to 
maximal depression. Pattern 1 showed 
running movements followed by clonic 
and tonic convulsions; death occurred 
in 5 to 30 minutes. The survivors (pat- 
tern 2) remained immobile for several 
hours and appeared normal 24 hours 
later. Pattern 3 showed a novel be- 
havioral phenomenon (5)—abnormal 
jumping, with crying, at the rate of 40 
to 100 jumps per minute, lasting for 10 
to 20 minutes and followed by immobil- 
ity for another 100 to 160 minutes and 
then a return to normal. Pattern 4 was 
a stupor lasting for 40 to 120 minutes, 
during which time the mice were im- 
mobile and unresponsive to sound or 
touch. Animals could be left in an ab- 
normal position during this period, but 
prodding evoked movement. Pattern 5 
differed from pattern 4 in that the mice 
could not be placed in an abnormal 
position. Pattern 6 was a decrease in 
activity and playfulness, lasting for 20 
to 30 minutes. Pattern 7, a quieting for 
20 to 40 seconds after injection and full 
return to normal, was the “control” 
response to Ringer’s or Tyrode solu- 
tion and to some extracts from non- 
schizophrenic subjects. For six samples, 
selected at random for each group, the 
LD» values (6) for urinary extracts 
from schizophrenic and nonschizophren- 
ic subjects were found to be 35- and 
80-percent dilutions, respectively, of the 
pooled stock solutions. The ED» values 
for convulsions and/or abnormal jump- 
ing with crying-behavior response were 


Table 1. Effects of “intracerebral” injection 
in mice of urinary extracts from schizophrenic 
and nonschizophrenic subjects. 


Schizo- Nonschizo- 
ig phrenic (23 phrenic 
8 samples) (21 samples) 
Pattern No. 1 
Convulsion to death v 0 
Pattern No. 2 
Convulsion to coma 4 2 
Pattern No. 3 
Jump with cry to stupor* 4 3 
Pattern No. 4 
Stupor* a 0 
Pattern No. 5 
Unresponsiveness 3 2 
Pattern No. 6 
Depression 1 10 
Pattern No. 7 
No change 0 4 


* See text. 
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9.4- and 36-percent dilutions for the 
extracts from schizophrenic and non- 
schizophrenic patients, respectively. 

These values strongly indicate that 
the observed differences are due to 
quantitative rather than qualitative fac- 
tors. 

One-dimensional descending chroma- 
tograms of the concentrated stock solu- 
tion [Whatman No. 1 paper; 24° to 
27°C; solvent: isopropyl alcohol, am- 
monium hydroxide, and water (40:1:9, 
vol/vol)] revealed several isolated spots 
under ultraviolet light of short wave- 
length. The volume of the water ex- 
tracts for each of these spots was re- 
duced to a proper amount and the 
extracts were injected into mice. The 
substance (or substances) from a blue 
spot (approximate Rr value, 0.69) 
produced pattern 4; the substance (or 
substances) from a purple spot (Rr 
value, 0.56) produced patterns 1, 2, 
and mainly 3, but with more frequent 
jumps (80 to 100 per minute) and 
a longer period of jumping behavior 
(20 to 30 minutes). From another area 
of the chromatograms, substances were 
obtained that produced violent scratch- 
ing for 15 to 30 minutes, or Straub’s 
tail phenomenon, lasting 20 to 40 min- 
utes in the mild case. Water extracts 
from other areas produced only slight 
effects. The chromatographic separa- 
tions were confirmed by several repli- 
cate runs. 

Work is continuing on the identifica- 
tion of the active substances, which 
seem to be relatively stable and simple 
molecules, and on their significance in 
schizophrenia (7). 

SHIGEO FusiTa* 

NELSON S. GING 
University of Michigan and Ypsilanti 
State Hospital, Y psilanti, Michigan 
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Epileptogenic Cerebral Electrical 
Activity and Serotonin Levels 


Abstract. Chronically epileptic cats and 
monkeys showed marked activation of 
paroxysmal electrographic abnormalities 
both in the original focus and in a number 
of structures with secondarily altered 
functional states after intraperitoneal in- 
jection of the serotonin precursor 5-hydrox- 
ytryptophan (10 to 25 mg/kg) plus vita- 
min Be. Much less 5-hydroxytryptophan 
was required to produce such epilepto- 
genic activation if the animals had pre- 
viously been treated with Marsilid, a mono- 
amine oxidase inhibitor. Marked parox- 
ysmal activity in epileptic animals was 
also produced by injection of Marsilid 
alone or of Marsilid in combination with 
reserpine. Since all of the activating agents 
used have been shown by others to elevate 
brain serotonin levels, the epileptogenic 
activation may be correlated with such 
high levels. Since the effects were at least 
partially blocked by atropine, such 
“serotonin-induced” activation may pos- 
sibly involve some cholinergic mechanism. 

During recent years, increasing signi- 
ficance has been attached to the altera- 
tion of the brain levels of neurohumoral 
agents such as serotonin and the cate- 
cholamines in the modification and 
organization of behavior. However, very 
little attention has been paid to the 
possible effect of such neurohumoral 
agents on epileptogenic electrical activ- 
ity. In a recent study it was concluded 
that elevation of the serotonin levei 
was responsible for the decrease in elec- 
troencephalographic abnormalities in 
epileptic patients after administration of 
Marsilid (J). 

It is the purpose of this study (2) to 
show that, on the contrary, measures 
which are known to elevate serotonin 
levels cause increased electroencephalo- 
graphic abnormalities in epileptic ani- 
mals. 

Three monkeys (two normal, one epi- 
leptic) and six cats (two normal, four 
epileptic) were used. All the animals 
had 42 to 50 electrodes permanently 
implanted in both the cortical and the 
deep structures (3). The epileptic ani- 
mals had been made epileptic by plac- 
ing aluminum hydroxide in one sensori- 
motor or frontal polar cortex at least 3 
to 4 years prior to the experiment under 
discussion (4). A number of agents, or 
combinations of agents, which have 
been shown by others to increase the 
brain levels of physiologically active 
serotonin were used. These were (i) the 
serotonin precursor DL-5-hydroxytrypto- 
phan (5-HTP) (10 to 50 mg/kg), plus 
the decarboxylase coenzyme vitamin 
Bo (50 mg/kg) (5); (ii) the mono- 
amine oxidase inhibitor Marsilid (100 


” 


mg/kg), alone (6) or with 5-HTP (7); 
and (iii) Marsilid plus reserpine (0.1 
mg/kg) (7). All the agents were given 
intraperitoneally. The electroencephalo- 
graphic recording was made at least 
once every hour up to 24 hours after 
administration of any single agent. The 
time sequence of the administration, 
when more than one agent was given, 
is specified in the legend to Fig. 1. 
None of the measures used had a 
notable effect on either the behavior or 
the electroencephalogram of the normal 
animals, except that some drowsiness 
and electrographic slowing was noted in 
normal animals given the larger doses 
of 5-HTP (25 mg/kg) or the smaller 
doses of 5-HTP (15 mg/kg) 17 to 20 
hours after administration of Marsilid. 
In epileptic animals, on the other 
hand, all of these agents produced 
marked activation of spontaneously oc- 
curring epileptic abnormality. Aug- 
mented paroxysmal discharges, of 
identical morphology and _ localization 
of spontaneous abnormality, occurred 
almost continuously up to 8 hours after 
administration of 5-HTP (15 to 25 
mg/kg) plus vitamin Be (50 mg/kg) 
(Fig. 1, d-f). However, such electro- 
graphic evidence of epileptogenic activ- 
ity was not accompanied by any be- 
havioral seizure phenomena. When the 
animal was injected with Marsilid 17 to 
20 hours before the administration of 
5-HTP, as little as 10 mg of the latter 
per kilogram produced a similar but 
greatly intensified effect (Fig. 1j). Elec- 
trographic abnormalities, somewhat less 
marked but of almost identical mor- 
phology and localization, were produced 
in epileptic animals by administration of 
Marsilid or reserpine alone (Fig. 1i, k, 
I), or, more strongly, by Marsilid plus 
reserpine (Fig. 1, m,n). While the early 
effects of reserpine alone (Fig. 1k) and 
of 3,4-dihydroxyphenylalaine (DOPA) 
plus 5-HTP (Fig. 1g) were very similar, 
later, at 24 hours (Fig. 1/), the effect 
of 5-HTP was clearly predominant (Fig. 
1, d-f and h). This finding is compatible 
with the view (8) that reserpine simul- 
taneously releases physiologically active 
serotonin and catecholamines in the 
brain but that, because of the very 
rapid synthesis of serotonin (9), the 
effect of free serotonin is predominant 
in later reserpine action. No such 
epileptogenic-activating effect was noted 
when vitamin Be was given, either 
alone or with DOPA (25 to 100 mg/kg), 
the precursor of the catecholamines. 
The latter had eliminated all the spon- 
taneously occurring epileptogenic ab- 
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Fig. 1. Electhoencephalographic recordings from the left parietal cortex of epileptic 
cat No. 40. This cat was made epileptic about 4 years ago by placing aluminum 
hydroxide on the left sensorimotor cortex. The original focus was subsequently removed 
about 2 years ago. The size of the pupils at the time of recording is shown at left. 
a, Control resting state; relaxed. b, DOPA (25 mg/kg) plus vitamin B. (50 mg/kg), 
at 1 hour; very alert, attentive. c, Same as above, at 4 hours; relaxed. d, 5-HTP (25 
mg/kg) plus vitamin Bs (50 mg/kg), at 1 hour; very frightened, yowling, hissing when 
approached. e, Same as above, at 4 hours; no yowling or hissing, accepts caressing. 
f, Same as above, at 8 hours; under slight sedation. gz, DOPA (25 mg/kg), 5-HTP 
(25 mg/kg), plus vitamin Bs (100 mg/kg), at 1 hour; very alert but scared, hissing 
when approached. h, Same as above, at 4 hours; less alert, quiet and friendly. i, Marsilid 
(100 mg/kg), at 17 hours; very quiet. j, 5-HTP (10 mg/kg) plus vitamin B. [50 mg/kg, 
17 hours after Marsilid (100 mg/kg)], at 1 hour; frightened, salivating, yowling, hissing 
when approached, diarrhea. k, Reserpine (0.1 mg/kg), at 4 hours; relaxed. /, Same 
as above, at 24 hours; markedly sedated, diarrhea. m, Reserpine [0.1 mg/kg, 17 hours 
after Marsilid (100 mg/kg)], at 4 hours; relaxed. n, Same as above, at 24 hours; 
markedly sedated, diarrhea. o, Atropine [1.0 mg/kg, 3 hours after reserpine (0.1 mg/kg), 
which was given 17 hours after Marsilid (100 mg/kg)], at 1 hour; relaxed and quiet. 
p, Same as above, at 21 hours (24 hours after reserpine, 41 hours after Marsilid); 
relaxed but not sedated. 
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normalities in the same animals (Fig. 
1, b and c). When DOPA and 5-HTP 
were given simultaneously, together 
with an adequate amount of vitamin Bs, 
no immediate effect was observed until 
about 4 hours after administration, 
when an effect predominantly that of 
5-HTP appeared (Fig. 1, g and h). 

Three out of five epileptic animals 
given 15 to 50 mg of 5-HTP per 
kilogram developed an overt behavioral 
disturbance characterized by an atti- 
tude of extreme fright, with yowling, 
hissing, intermittent visual searching, 
and abrupt retreat. Such behavior was 
never observed in normal animals given 
up to 50 mg of 5-HTP per kilogram. 

These results suggest that there may 
be a correlation between the epilepto- 
genic activation noted and elevation of 
brain serotonin levels. Since barbiturates 
have been reported to increase brain 
serotonin levels (/0), the well-known 
phenomenon of barbiturate activation 
of paroxysmal epileptogenic activity 
may involve the same _ biochemical 
process. The relative inertness of normal 
animals in response to the agents used 
suggests that epileptogenic cerebral 
structures may be hypersensitive to 
serotonin. 

Behavioral and electrographic studies 
of modified levels of brain neuro- 
humoral agents in cats and monkeys 
(11) have led to the belief that a change 
in the level of any single neurohumoral 
agent may be less important than pro- 
duction of a disequilibrium among the 
various endogenous agents. In this con- 
nection my co-workers and I have found 
that the paroxysmal abnormalities in- 
duced by administration of 5-HTP and 
Marsilid in conjunction with reserpine 
are at least partially eliminated by the 
administration of atropine (Fig. 1, o 
and p). This finding is difficult to ex- 
plain, but the possibility that the choli- 
nergic mechanism is involved in such 
activation is now being investigated. A 
recent report that high levels of sero- 
tonin markedly reduced , cholinesterase 
activity (J2) seems to support such a 
possibility. JUHN A. WADA 
Kinsmen Laboratory of Neurological 
Research, Department of Psychiatry, 
University of British Columbia, 
Vancouver, Canada 
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Effect of Dietary Nitrate on 
Thyroid Function 


Abstract. Experimental results indicate 
that 0.31 and 0.92 percent dietary nitrate, 
when consumed by rats and sheep respec- 
tively, can affect the normal iodine me- 
tabolism of the thyroid gland. The dietary 
level of iodine appears to be highly im- 
portant when nitrate is present in the diet. 


It has been shown by Wyngaarden 
et al. (J) that several monovalent an- 
ions, including nitrate, when injected 
into the animal, can interfere with 
normal iodine metabolism of the thyroid 
gland. The effects of nitrate in natural 
feeds has concerned animal scientists 
in recent years (2). This report at- 
tempts to assess the effect of dietary 
nitrate on the normal functioning of the 
thyroid gland. 

The method of Premachandra and 
Turner (3) was used to determine the 
goitrogenic effect of nitrate both quali- 
tatively and quantitatively. Adult fe- 


Table 1. Effect of dietary nitrate on serum 
total I", serum-protein-bound I", and blood 
NO; of sheep. 


Activity (count /min 


per 100 ml serum) Av. blood NO; 


(mg /100 ml) 
Av. 
Control five sheep) 
93,170 83,5 


Treated with 1.5 percent KNO;3 
59,580 53,950* 


* Significantly different (p < .01). 
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male rats weighing 200 to 300 g were 
kept under conditions of uniform tem- 
perature of 75°F. The animals were 
fed a finely ground corn-soybean oil 
meal diet calculated to contain 135 ppm 
iodine, for 1 week. Each rat was then 
injected with 3 pc of carrier-free I. 
A 24-hour external thyroid count was 
made on _ ether-anesthetized animals 
placed on a lead plate with the thyroid 
gland over a scintillation probe. Meas- 
urements were made with a scintillation 
counter connected to a rate meter. 
Nitrate was added to the ration as 
KNO; at concentrations of 0.5, 1.0, 
and 2.5 percent. 

The results, shown in Fig. 1, indi- 
cate that dietary KNOs at a level of 
0.5 percent adversely affected the iodine 
uptake of the thyroid gland of the rat. 
This level of nitrate is not uncommon 
in some hays and ensilages (4). The 
higher levels of nitrate are more com- 
monly found in hay, pasture, and en- 
silage that are grown either under con- 
ditions of unbalanced fertility or the 
onset of drought or other adverse con- 
ditions for plant growth. 

Since the above-mentioned feeds are 


normally given to ruminants, sheep | 


were fed a ration containing 1.5 per- 
cent KNO;. This ration was composed 
of 58 percent corn cobs, 24 percent 
corn, 8 percent soybean oil meal, 7 
percent molasses, 2 percent minerals, 
and 1 percent urea. The concentration 
of serum I™ fixed as protein-bound 
iodine 6 days after 100 pc I™ had been 
injected was used as the criterion (5) 
for normal thyroid function. Methemo- 
globin was determined and no difference 
was found between the control and ex- 
perimental groups. The results in Table 
1 indicate that some nitrate passed 
through the rumen unchanged and that 
this nitrate interfered with normal thy- 
roid function. 

Muhrer et al. (2) found symptoms 
of vitamin A deficiency in cattle that 
consumed nitrate. Garner et al. (6) 
showed increased depletion of vitamin 
A in rats fed nitrate. The function of 
the thyroid in the conversion of caro- 
tene to vitamin A is still debated. How- 
ever, Johnson and Bauman (7) showed 
that a functioning thyroid gland is nec- 
essary for this conversion. In view of 
these facts, it is conceivable that the 
vitamin A deficiency is an indirect result 
of abnormal thyroid function induced 
by the nitrate. 

From a practical view, it is fortunate 
that the interference of certain monova- 
lent anions with normal iodine metabo- 
lism of the thyroid gland can be re- 


Thyroidal % Dose 


% Dietary KNO, 


Fig. 1. The effect of dietary KNOs on 
thyroidal uptake of I’. Vertical bars rep- 
resent standard error of the mean. There 
were eight, six, six, and four rats in treat- 
ments A, B, C, and D, respectively. All 
treatments were significantly different from 
Dy 


versed by increasing the iodine con- 
centration of the diet (J). This may 
help explain the extreme variability in 
nitrate effect reported by investigators 
located in different geographic areas. 
The dietary level of iodine is appar- 
ently important for evaluating a feed 
suspected of containing nitrate. 

This research indicates that dietary 
nitrate can adversely affect the normal 
functioning of the thyroid gland and 
suggests -that some of the symptoms 
encountered in the field may be a result 
of impaired thyroid function of animals. 
On the basis of this work, we strongly 
recommend that animal rations sus- 
pected of containing nitrates be supple- 
mented with adequate amounts of iodine 
and vitamin A (8). 

RICHARD A. BLOOMFIELD, 
CLIFFORD W. WELSCH, 
GEorGE B. GARNER, MERLE E. MUHRER 
Department of Agricultural Chemistry, 
University of Missouri, Columbia 
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Thalamic Reticular System 
and Cortical Arousal 


Abstract. By electrocoagulation of the 
thalamic posterior commissure, the elec- 
troencephalographic arousal by high fre- 
quency stimulation of the thalamic un- 
specific nuclei was prevented, whereas the 
synchronizing influence on the cerebral 
cortex remained intact. On this ground, 
the role of the “thalamic reticular system” 
in the control of the cerebral rhythms is 
discussed. 


Behavioral arousal and its ordinary 
electrocortical correlate (the electroen- 
cephalographic desynchronization) are 
known to depend upon the tonic influ- 
ence of subcortical structures which 
form the “reticular ascending activating 
system” (1). This system is essentially 
composed: of cell populations in the 
central core of the bulb, pons, and mes- 
encephalon. Rostrally, the midline, 
intralaminar, and reticular nuclei of the 
thalamus are generally considered as 
the main last subcortical station. In- 


deed, a high-frequency electrical stimu-. 


lation (more than 30 per second) car- 
tied therein would desynchronize the 
electroencephalogram quite as readily 
as if the arousing shocks were applied 
directly to the brain stem reticular for- 
mation lying caudally. As, in addition, 
a low-frequency stimulation (6 to 12 
per second) of the same part of the 
thalamus elicits generalized recruiting 
waves similar to the spontaneous spin- 
dles seen at rest, it has been admitted 
that the cerebral rhythms are controlled 
from that region by common thalamo- 
cortical projections spreading toward 
both hemispheres. These are the main 
physiological arguments supporting the 
concept of a “thalamic reticular sys- 
tem” where critical frequencies of elec- 
trical stimulation are responsible for 
completely opposite effects: synchroni- 
zation and desynchronization of the 
electroencephalogram. 

In recent experiments performed on 
35 cats unanesthetized at the time of 
recording, immobilized with Flaxedil, 
we have bilaterally destroyed by elec- 
trocoagulation a region corresponding 
approximately to the posterior commis- 
sure and pretectum. This lesion was 
posterior to the thalamus and limited to 
the dorsal aspect of the brain stem. 
Thereafter, we consistently failed to ob- 
tain a lasting electroencephalographic 
arousal by a previously effective 60- to 
300-per-second stimulation of the tha- 
lamic nuclei: centralis lateralis, centralis 
medialis, paracentralis, reuniens, or 
thomboidens (Fig. 1A). Sometimes 
there was a transient desynchronization, 
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never outlasting the period of stimula- 
tion. Often spindles were seen during 
the excitation but most frequently they 
occurred at its outset (spindle tripping). 

That the desynchronizing action of 
the thalamic stimulation was lost or 
strikingly reduced was further demon- 
strated by the following observation. 
Normally, the cortical synchronous po- 
tentials are swept off during the time of 
the electroencephalographic arousal. 
For instance, the recruiting responses to 
10-per-second pulses applied in one of 
the intralaminar thalamic nuclei are 
depressed by a high frequency stimula- 
tion of the homologous contralateral 
nucleus (7). In our experiments this 
inhibiting effect disappeared after co- 
agulation at the level of the posterior 
commissure (Fig. 1B). 

It must be noted that the present re- 
sults could hardly be explained on the 
ground of encroaching lesions of the 
thalamic system itself. Nor could it be 
argued that the cortical tonus had been 
lowered. Actually, the cortex was still 
able to desynchronize either spontane- 
ously or by ordinary arousing proce- 
dures: upon injection of d-ampheta- 
mine, by electrical excitation of a periph- 
eral nerve, or by stimulation of the 
mesencephalic reticular formation. So 
we must face the hypothesis that the 
desynchronizing action of the “reticular 
thalamic system” has to be necessarily 
mediated through the caudally situated 
reticular formation in order to reach 
the cortex. This is in agreement with 
Bremer’s suggestion (2) that the cephalic 
portion of the reticular system depends 
on the lower portion for its functioning. 
Some recent data suggest that the thala- 
moreticular pathway passing at the site 
of the lesion could be a direct one (3). 

Inasmuch as a backward action from 
diencephalic structures toward the low- 
er brain stem is needed in order to 
elicit a generalized and lasting electro- 
encephalographic arousal, there remains 
no definite evidence that these struc- 
tures are more intimately implicated in 
the arousing mechanisms than other re- 
gions: for instance, the cerebral cortex, 
the cerebellum, or the various sensory 
afferences and central relays. Thus the 
physiological concept of a _ thalamic 
reticular system has to be questioned, 
at least in its ordinary formulation. 

By special procedures, it is possible 
to isolate the synchronizing action of 
the thalamic unspecific nuclei. An ana- 
tomical transection at the level of the 
posterior commissure was shown to be 
often quite sufficient. However, a cor- 
tical desynchronization sometimes re- 


mained for the time of the stimulation. 
Fibers originating at a lower level in 
the brain stem are known to pass across 
the medial thalamus (4), and they are 
probably responsible for this transient 
cortical arousal when they are stimu- 
lated in their diencephalic course. 

So, we attempted to use Nembutal, 
either by intravenous injection (15 mg/ 
kg) or by topical application on the 
cerebral cortex (1.5 percent solution), 
in order to cancel the action of the 
excited fibres de passage. Under these 
conditions, we made the unusual obser- 
vation that a 300-per-second stimulation 
of the thalamic midline or intralaminar 
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Fig. 1. Three electrocorticographic effects 
of a coagulation in the region of the pos- 
terior commissure. Experiments on three 
unanesthetized cats, immobilized with 
Flaxedil. (A) The enduring and gen- 
eralized desynchronization induced by a 
300-per-second stimulation of nucleus cen- 
tralis medialis, as shown in the control 
(A1), no longer appeared after a coagula- 
tion of the posterior commissure (A2). 
Calibrations: 100 uv, 1 sec. (B) Re- 
cording from the left anterior sigmoid 
gyrus. The recruiting responses to a 10- 
per-second stimulation of the left nucleus 
paracentralis were prevented by a simul- 
taneous 100-per-second stimulation of the 
right nucleus paracentralis (B1). After a 
coagulation of the posterior commissure, 
the inhibition of the recruitment was ab- 
sent, even when twice as much voltage for 
the high-frequency shocks was used (B2). 
Calibrations: 200 uv, 0.5 sec. (C) Re- 
cordings from the anterior (upper trace) 
and posterior (lower trace) sigmoid gyri 
after coagulation of the posterior com- 
missure and intravenous injection of 20 
mg/kg of Nembutal. Under these condi- 
tions, a 300-per-second stimulation of the 
nucleus rhomboidens, which previously 


had an arousing effect, consistently in- 
duced spindling activities. Calibrations: 
100 zv, 1 sec. 
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nuclei consistently elicited spindling 
waves on the cerebral cortex (Fig. 1C). 
The barbiturate by itself, that is, with- 
out any interruption of the postulated 
thalamoreticular connections, never in- 
duced this effect. 

In our opinion, these latest results 
indicate that the unspecific thalamic 
system is mainly or solely concerned 
with the production of slow cortical ac- 
tivity. They also suggest that the thala- 
mocortical mechanism of synchroniza- 
tion is not frequency-dependent with 
regard to the modalities of its activa- 
tion. And finally, they give direct and 
further evidence that the recruiting and 
arousing systems of the brain are sepa- 
rated functional units, a fact which has 
already been postulated on _ other 
grounds (5; 6). 

J. D. ScHLAG* 
F. CHAILLET 
J.-P. HERZET 
Institut de Thérapeutique 
Expérimentale, Université de Liége, 
Liége, Belgium 
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Psychomotor Coordination of 
Auditory and Visual Space at Birth 


Abstract. Before it was 10 minutes old, 
a human neonate was able to turn its eyes 
in the direction of an auditory stimulus. 
This demonstrates that learning is not es- 
sential for a crude form of auditory locali- 
zation, directional oculomotor response, 
and coordination of auditory and visual 
functioning. 


It has long been believed that space 
perception is dependent upon extensive 
learning experiences (1) although the 
results of some studies (2) do not 
appear consistent with such a belief. If 
it could be demonstrated that responses 
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based upon space perception are pres- 
ent at birth, the nativist view of space 
perception would be greatly strength- 
ened and serious doubt would be cast 
upon the empiricist view. 

In 1952 I noticed that my child 
(born without anesthesia, by natural 
childbirth), about one-half hour after 
birth, turned her eyes in the direction of 
a soft click made near one ear or the 
other. This report describes a systematic 
attempt to replicate this observation. 

The subject was born without phar- 
macologic anesthesia, by natural child- 
birth. Three minutes after birth, a series 
of trials were begun. On each trial a 
click was made (in predetermined 
order) with a toy “cricket” next to the 
right or left ear of the subject, who was 
lying on her back. Two observers inde- 
pendently recorded whether the eyes 
(whose movements were fully coordi- 
nated) moved to the infant’s left, to the 
infant’s right, or not at all, in response 
to each click. 

As soon as the first click was made, 
the neonate, who had been crying with 
eyes closed, stopped crying, opened her 
eyes, and turned them in the direction 
of the click; it was clear to both ob- 
servers that the movements occurred in 
response to the click. At about eight 
trials per minute, 52 successive trials 
were undertaken; the series was dis- 
continued because the subject “lost in- 
terest,” adapted, or satiated, in the sense 
that no further eye movements occurred 
in response to the clicks. When the ex- 
periment was over, the subject was 
only 10 minutes old. 

The observers agreed substantially. 
On only one trial did they disagree on 
the direction of eye movement; on six 
trials, one observer recorded an eye 
movement while the other recorded 
none. There was perfect agreement on 
the remaining 45 trials; in 23 of these 
there was no eye movement. For 22 
critical trials in which the observers 
both reported eye movement in the 
same direction, 18 were in the direction 
of the click and four in a direction 
opposite to the click. The difference 
between this distribution and chance 
(11 and 11) is significant at better than 
the .01 level by binomial expansion or 
by t-test based on the standard error 
of a proportion. 

Although psychological experiments 
are usually performed on a fairly large 
number of subjects, the original infor- 
mal cbservation, and the statistical re- 
sults (as well as the unquestionable 
response in the first trial) in the present 
more systematic replication, appear 


sufficient to make the point. Within 10 
minutes after birth, rudimentary direc- 
tional auditory localization is possible; 
so is directional oculomotor (perhaps 
visual?) response. Moreover, at least 
on a reflex level, a rough coordination 
between auditory space and _ visual 
(motor) space can be observed. This 
finding is not compatible with the view 
that space perception, and particularly. 
cross-modal spatial coordination, is 
based upon a long and arduous learning 
process (3). 

MICHAEL WERTHEIMER 
Department of Psychology, 
University of Colorado, Boulder 
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Stimulus Generalization 
of Imprinting 


Abstract. Chicks were imprinted with 
a bluish object, then tested with different 
spectral values ranging to yellow-green. 
A systematic decrement in following was 
related to the stimulus series, although 
there was considerable generalization to 
all test values, which increased during 
testing. These data lead us to question the 
“irreversibility” of imprinting. 

Lorenz (/) was the first to describe 
imprinting. He wrote of it as an “object- 
acquiring” process manifested by the 
behavior of an organism following the 
“acquired” object. The acquisition of 
this response occurs early in the life 
of the organism (typically, domesti- 
cated fowl) during a critical period, at 
which time the animal will follow the 
first moving object to which it is ex- 
posed. For Lorenz, the imprinting 
process is “irreversible” in that (i) the 
first object to elicit the following 
response becomes the only one capable 
of doing so, and (ii) this acquired be- 
havior is never forgotten. 

The first aspect of this “irreversi- 
bility” deals with response specificity, 
implying minimal generalization of the 
following response to stimuli other than 
the “acquired object.” Moltz (2) points 
out that there is a lack of adequate re- 
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search on this. In the relevant studies 
done by Jaynes (3) and by Hinde, 
Thorpe, and Vince (4), the training 
and test objects differed in several physi- 
cal dimensions, and there was no sys- 
tematic investigation of generalization 
with a series of values on a physical 
continuum. 

The purpose of the present research 
was to investigate stimulus generaliza- 
tion of the following response on the 
spectral dimension in a manner similar 
to the study of generalization gradients 
for other kinds of acquired behavior. 
This continuum has been used exten- 
sively to study generalization of key- 
pecking in the pigeon (see, for example, 
5). 

Five domestic White Rock chicks 
were used. These were selected from a 
larger number; those that failed to im- 
print to the training stimulus were dis- 
carded. All chicks were hatched in the 
laboratory and raised in individual 
brooder compartments for the duration 
of the experiment. The training device 
was in the form of a circular runway, 
after Hess (6). The stimulus object 
was a glass porch globe 6 inches in 
diameter, which was suspended 2 inches 
above the floor of the runway and 
revolved with a 16-inch radius around 
a central post. The sphere was illumi- 
nated internally by a tungsten-filament 
bulb which was surrounded by a 
Kodak Wratten gelatin filter also placed 
inside the globe. Six different filters 
were used, having dominant wave- 
length values of 470, 486, 501, 520, 
534, and 555 my. For the human ob- 
server, these values range from violet- 
blue to yellowish-green. The brightness 
of the stimuli were equated for a hu- 
man observer by using lamps of differ- 
ent filaments and controlling the volt- 
age. Immediately above the globe was 
a transistor radio speaker which played 
a tape recording of the experimenter’s 
voice repeating “Come, chick, chick, 
chick, chick.” 

Approximately 16 hours after hatch- 
ing, each chick was placed in the ap- 
paratus next to the globe, illuminated 
by light of 470-my, wavelength, and was 
trained to follow the globe by a proce- 
dure analogous to successive approxi- 
mations. The globe was moved by hand 
back and forth as the chick followed it 
around the runway for a 30-min 
session. On the three subsequent daily 
training sessions (17 min each), the 
globe was moved automatically in a 
timing sequence of 6 sec of movement 
alternating with 12 sec of rest. The 
globe traveled around the runway about 
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Fig. 1. Mean generalization gradients for 
subjects imprinted at wavelength 470 muy. 


five times at an approximate speed of 
1 inch/sec. 

Days 5 and 6 were generalization 
testing sessions. The chicks were first 
exposed to the 470-my light for 5 min 
of further training and then all six 
stimulus values were presented in a dif- 
ferent random order for each bird for 
3 min each. Day 6 was the same as 
day 5 except that the sound was turned 
off during testing. Following behavior 
was measured in terms of the number 
of seconds that the chick was within 
1 foot of the sphere. 

By the end of training, all subjects 
consistently followed the stimulus of 
470-mp wavelength. The generalization 
of following to other values on the 
test days is shown in Fig. 1, where the 
mean time (in seconds) of following 
(out of the possible 180 sec) is 
plotted against the wavelength of the 
test stimulus. Perfect following was 
obtained for the training stimulus. A 
decrement is observed for other values, 
and, particularly on test 1, this decre- 
ment is systematically related to the 
difference between training and test 
stimuli. In general, there was more 
following on test 2, which shows that 
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ORDER OF STIMULUS PRESENTATION 
Fig. 2. Mean following scores and mean 
test stimulus values in order of stimulus 
presentation, excluding the training value 
(470-mp wavelength). 


the presence of the sound was not 
critical in eliciting following during 
testing. Both parametric and nonpara- 
metric analyses of variance (treatments 
X subjects design) indicated a signifi- 
cant generalization decrement at the 
.05 level of confidence for the com- 
bined data of the 2 days of testing 
and at the .10 level for the first day 
alone. The experimeter noted “distress 
cries” uttered at some time to all test- 
ing stimuli except the training value, 
which typically elicited “contented 
chirping.” 

In Fig. 2 the scores for following 
are analyzed with respect to order of 
presentation of test stimuli, disregard- 
ing stimulus values. The test trials on 
which the training stimulus was 
presented are omitted here. The lowest 
scores were obtained on both days dur- 
ing the first test period, after which 
there is an abrupt increase. There is 
generally more following on test 2. 
This increase in the amount of follow- 
ing over time, both within and between 
test days, indicates a loss of specificity 
of the following response to the “ac- 
quired” object. To determine whether 
the form of the curves in Fig. 2 is 
due to the test values randomly as- 
signed to different test periods, the 
mean test values for each period are 
also presented. While there is some cor- 
respondence between the following 
scores and the mean test values for 
periods 2 through 5, the low scores 
obtained on the first periods are not 
accompanied by mean test values 
particularly remote from the training 
stimulus. 

This study demonstrates that imprint- 
ing generalizes decrementally on a 
stimulus continuum. In this way it is 
similar to many other kinds of acquired 
behavior, and certainly no more speci- 
fic. In fact, the obtained gradients are 
flatter than those obtained for the same 
continuum for key pecking in the 
pigeon (5), where the response rate 
falls to near zero over a similar range 
of stimulus values. In our case, the 
gradient appears to flatten out on test 
1 at about 60 percent of the score 
obtained for the training stimulus. It 
may be, of course, that we have not 
isolated a crucial characteristic of the 
stimulus object, and that changes in 
shape, size, or speed of movement 
would lead to a greater decrement. On 
the other hand, it is known (Schaefer 
and Hess, 7) that neonatal chicks can 
discriminate among colors. If the “ob- 
ject-acquiring” process was very speci- 
fic, a steep generalization decrement 
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would be expected for any discrimin- 
able aspect of the imprinted stimulus. 
The over-all increase during the 
course of testing presents a difficulty 
for the assessment of generalization 
gradients, since this effect is con- 
founded with stimulus difference to flat- 
ten the gradient. It would be advisable 
to use shorter testing periods and to 
balance test values systematically with 
regard to order of presentation. But the 
development of following behavior to 
other stimuli than the training value 
supports the evidence from the gen- 
eralization gradient that leads us to 
question any extreme specificity of the 
“object-acquiring” process (8). 
DIANNE A. COFOID 
WERNER K. HOonicG 
Denison University, Granville, Ohio 
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Identification of Small Animals 
by Proximity Sensing 


Abstract. Individual deer mice are iden- 
tified by magnetic proximity sensing. Ap- 
proach of an animal wearing a small 
ferromagnetic collar unbalances an excited 
inductance bridge which triggers recording 
circuitry. In conjunction with conductance 
proximity sensing, the techniques can 
identify four individuals. Some results on 
the tendency of two females to follow one 
‘another are cited. 


Studies of social interactions among 
small animals have been hampered by 
lack of techniques for automatic 
identification of individuals. Limitations 
are particularly serious for studies of 
nocturnal animals. Past work with these 
has hinged either on laborious direct 
observation or upon observation of end 
positions (/). The identification methods 
described herein depend upon the de- 
tection and differentiation of small 
metal collars by proximity switches. 
Since we have used ferromagnetic sens- 
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ing most extensively, it has been selected 
for detailed illustration. 

A general program of our laboratory 
has been to develop .techniques that 
enable a broad spectrum of behavior of 
small animals to be monitored automat- 
ically for long periods (2). The be- 
havior of a pair of female deer mice, 
Peromyscus maniculatus, has been 
studied in detail, first the behavior of 
each animal individually, and then the 
behavior of both in consort. Ferro- 
magnetic proximity sensing enabled a 
large fraction of the combined activity 
to be assigned to one individual or the 
other. 

The chief prerequisite of an identifi- 
cation station (Fig. 1A) is that the ani- 
mals must approach to within about 4 
inch of the sensor face (a in Fig. 1A). 
The station illustrated penetrates the 
sidewall (b) of an experimental enclosure 
and dovetails into the cut-out area of a 
partition (c) which divides the en- 
closure into two compartments. Ani- 
mals are identified during passage be- 
tween these compartments, one of which 
contains the nest, and the other an ac- 
tivity wheel and food and water. This 
single station gives a high degree of 
individual activity assignment. 

The ferromagnetic method utilizes a 
magnetic proximity sensor (Honeywell 
#SB84A), the pick-off element of 
which is a two-pole excited inductance 
bridge. Near approach of ferromagnetic 
material reduces the reluctance of the 
flux paths linking the coils of the bridge, 
thereby unbalancing it. The resulting 
signal triggers recording circuitry. Fer- 
romagnetic collars each consist of two 
open 0.3-g rings of 0.035-inch soft iron 
wire closed snugly about the animals’ 
necks. Nonferromagnetic dummy col- 
lars are made of soft copper wire. 

The magnetic proximity sensor (d) 
comprises a portion of the wall of a 
circular passageway (e) counterbored 
into two matched %-inch-thick Plexi- 
glas plates (f). A shutter (g) of 0.045- 
inch stainless steel rotates upon a ball 
bearing (h) press-fitted into its arm. 
This bearing fits lightly upon a %-inch 
shaft (i) through the plates (f). A re- 
cess milled into the plates’ inner sur- 
faces provides pivoting freedom for the 
shutter, which occludes all but a semi- 
lenticular area of the passageway ad- 
jacent to the sensor. To effect passage, 
the animals simply brush aside the shut- 
ter (which gives way easily), necessarily 
apposing their collars to the sensor face 
(a). 

Self-cutoff circuitry is employed to 


reduce any possible disturbance of the 
animal that might be caused by mag- 
netic attraction of the collar in the field 
of the sensor coils. Thus, the sensor 
and amplifier (Honeywell, No. R7107A 
or R7110A) are not energized until the 
shutter is lifted, which closes the shutter 
microswitch (j) by cam action (k). The 
transistorized amplifier and sensor are 
armed instantaneously (see Fig. 1B) 
through the normally open terminal of 
this microswitch (microswitch No. BZ- 
RW8435). Upon being triggered, the 
amplifier disarms itself and the sensor 
within 35 to 50 msec by negative feed- 
back involving a rocker-arm impulse 
relay (Potter & Brumfield, No. PC11A). 
Upon firing of this relay, a first pathway 
in series with the normally open termi- 
nal of the microswitch is opened, with 
concomitant closing of a second path- 


way in series with the normally closed. 


terminal. When the shutter closes, after 
the amplifier relay has been triggered, 
a potential is applied through the nor- 
mally closed terminal of the micro- 
switch (in series with the now closed 
second pathway) to the coil of the im- 
pulse relay. Refiring of this relay re- 
establishes the normal series pathways. 
Thus, field effects are limited to a small 
fraction of a second, which turns out 
to be negligible in practice. 

Each opening of the shutter is re- 
corded by one channel of an Esterline- 
Angus 20-channel event recorder and 
counted by a parallel WVeeder-Root 
magnetic counter. Each triggering of 
the sensor is recorded on an adjacent 
channel and counted on a_ second 
counter (Fig. 1C). Thus, scoring of a 
passage by both channels and counters 
identifies the animal with the ferromag- 
netic collar; scoring by only one chan- 
nel and counter identifies the other 
occupant. Passages are sufficiently fre- 
quent that strip-chart recording without 
auxiliary digital printout should be at 
a chart speed of not less than 1 foot per 
hour. 

An illustrative record of passages of 
two mature female deer mice between 
enclosure compartments is  recon- 
structed in Fig. 1C. As an example of 
information obtained by using _ this 
identification technique, some findings 
on the tendency of these animals to 
follow one another to and from the 
nest are cited. 

During a 1-week period, animal A 
(iron collar) entered the empty nest 60 


_ times; animal B (copper collar), 189 


times; unidentified, 14 times. In the 
same period, A left the nest when both 
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were present 41 times; B, 54 times; 
unidentified, 32 times. Animal B fol- 
lowed animal A into the nest on 50 per- 
cent of A’s identified entrances, where- 
as A followed B on only 3.2 percent of 
B’s identified entrances. Similarly, B 
followed A out of the nest on 61 per- 
cent of A’s exits, whereas A followed 
B on only 14.7 percent of B’s exits. 

The great majority of followings oc- 
curred within 3 min. On only 11 of a 
total of 81 occasions when one animal 
followed the other did it wait longer 
than 10 min before following. Since 
failure of animal X to follow is defined 
by the return of animal Y to the original 
location while animal X is still present, 
many failures to follow simply reflect 
prompt returns. 

B made many short trips to the nest, 
whereas A visited the nest much less 
frequently and, in fact, monopolized 
the running wheel during active periods. 
It was clear from these and other re- 
sults that animal A “dominated” animal 
B. B was prone to follow A, whether 
into or out of the nest or running wheel 
or through the passage (see Fig. 1C), 
whereas animal A followed animal B 
infrequently. 

The basic wiring diagram for the fer- 
romagnetic sensor is coded on a com- 
puter-type programing panel (Fig. 1B). 
Relay modules and other con:ponents 
plug interchangeably into the rear of 
the panel. The use of such panels allows 


Fig. 1. (A) Schematic scale drawing of 
identification station. See text for explana- 
tion of letters. (B) Wiring diagram 
of ferromagnetic sensing circuitry on com- 
puter-type panel. Circles represent banana- 
jack outlets; letters within circles identify 
functions or connections; letters to the 
side, connections only. Abbreviations: H, 
hot terminal of 110-volt a-c source; G, 
neutral terminal of 110-volt a-c source; 
N, neutral or common relay or switch 
terminal; C, normally closed terminal; O, 
normally open terminal. Connect all 
banana jacks marked H or G with H or 
G, respectively, of 110-volt a-c source. 
Connect pairs of identically numbered 
banana jacks to one another. Jacks num- 
bered with subscripts need be connected 
only with jacks identically numbered 
subscript. (C) Esterline- 
Angus record of passages of two female 
deer mice during a %-hour period. Chan- 
nel 1, presence in compartment containing 
the nest; channel 2, signals from ferro- 
magnetic sensor; channel 3, signals from 
shutter microswitch; channel 4, presence 
in compartment containing the wheel. 
Arrows on signal marks indicate direction 
of movement. On the two occasions when 
animal B (channel 3) followed closely 
after animal A (channels 2 and 3), the 
actual interval was only a few seconds. 
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great flexibility, and the illustration and 
practice of wiring are greatly simplified. 

Three individuals can also be identi- 
fied by using ferromagnetic sensing. 
The soft-iron collar of the third animal 
should weigh about 1 g. The excitation 
voltage to the sensor bridge is made re- 
ducible with a normally shorted series 
resistor, so that when it is in series, the 
amplified just fails to respond to the 
signal generated by the presence of the 
0.6-g collar. Triggering of the normal- 
ly wired amplifier by either collar now 
open-circuits the short and also estab- 
lishes a pathway to a third recording 
channel. With the short open-circuited, 
only the presence of the heavy collar 
can trigger the amplifier. Thus, scoring 
of a passage by all three channels identi- 
fies the animal with the heavy collar; 
scoring by only two channels identifies 
the animal with the light collar; while 
scoring by only one channel identifies 
the third animal. 

For identification of a fourth animal, 
conductance proximity sensing is em- 
ployed in conjunction with the ferro- 
magnetic method (see Fig. 1A). We 
have used the Bently D-151 detector 
(3), which is essentially an eddy cur- 
rent sensor. The head (I in Fig. 1A) of 
this unit contains a pancake-wound coil 
pick-off element which is loaded by the 
near approach of any conducting ma- 
terial (which appears to it as a shorted 
secondary coil). Loading of the pancake 
coil generates a change in the radio- 
frequency output of a regenerative ra- 
dio-frequency oscillator (modified Col- 
pitt configuration). The d-c envelope of 
this output is either monitored directly 
or converted to a digital signal by a 
“Schmidt trigger” binary switch. The 
collar of the fourth animal can be of 
any conducting nonferromagnetic ma- 
terial, but the dummy collar must then 
be nonconducting (4). 

Note added in proof. It has come to 
my attention that T. Royama used mag- 
netic proximity sensing in a nest record- 
er to differentiate between the visits of 
a male and a metal-banded female great 
tit, Parus major [Brit. Birds 52, 295 
(1959)]. 

J. LEE KAvVANAU 
Department of Zoology, 
University of California, Los Angeles 
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Taxonomic Status of 
the Pygmy Marmoset 
(Callithrix pygmaea Spix) 


In an earlier issue of Science (1) 
there appeared a report on the pygmy 
marmoset as an experimental animal. 
Because it is possible that this species 
may become an established laboratory 
animal, it appears essential that its 
taxonomic status be correctly deter- 
mined. 

Callithrix pygmaea Spix is a form of 
the group of marmosets of which the 
brush-eared marmoset known as Calli- 
thrix jacchus Linnaeus is typical and of 
which it is the westernmost representa- 
tive. This is a true pygmy. It does not 
deserve generic or even  subgeneric 
rank. The original specimen (2) was 
collected by the German zoologist J. B. 
von Spix at Tabatinga (now Sapurara) 
on the north bank of the Amazon River 
on the Brazilian side of the Brazil- 
Colombian border, about 250 miles 
down river from Iquitos in the province 
of Loreto, Peru, from which area the 
stock now kept at Los Angeles was 
derived. It also occurs in the forested 
area on both sides of the upper Amazon 
and is known to be common in the area 
of the Napo, Copataza, and Pastaza 
rivers in northern Peru and the Oriente 
Province of Ecuador and along the 
lower Ucayali River, being on record 
eastward in Brazil at least as far as the 
Jurua River (Eirunepé, formerly Joao 
Pessoa). The type locality of L6nnberg’s 
niveiventris (3) is very slightly further 
east, in the area of the mouth of the 
Teffé River (Lago de Jpesuna). There 
is no doubt that this is not different 
from the original pygmaea and _ that 
niveiventris is not a valid name. The 
Los Angeles material comes from an 
area clearly within the range of the 
original pygmaea, west, not east, of the 
type locality. 

These conclusions have been recently 
confirmed by examination of a series 
of specimens from localities covering 
the whole area of distribution of this 
form, at the British Museum (Natural 
History), London, England. 

ERNST SCHWARZ 
107 Gladwyn Court, 
Bethesda, Maryland 
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Carotid and Vagal Afferents and 
Drug Action on Transcallosally 
Evoked Cortical Potentials 


Abstract. The use of transcallosally 
evoked cortical potentials to study the ac- 
tion of intracarotidly injected drugs on 
cerebral synapses has necessitated the dem- 
onstration that vagal, baroreceptor, and 
chemoreceptor influences do not play es- 
sential roles in the drug effects observed 
—for example, the cerebral synaptic in- 
hibitory action of serotonin. 


Transcallosally evoked cortical po- 
tentials have proved to be very useful 
tools in studying the effects of drugs 
on cerebral synaptic function (J). In 
order to obtain central effects with 
little complication from __ peripheral 
ones the drugs have been administered 
by close arterial injection (injected 
“intracarotidly”), because this achieves 
adequate concentration in the _ ipsi- 
lateral hemisphere and the subsequent 
dilution in systemic blood ordinarily 
lowers the concentration to a _sub- 
threshold level for peripheral effects. 
Afferent inflow has been reduced by 
light anesthesia, or curarization (2) 
has been used to. eliminate proprio- 
ceptive inflow. Since such _ isolation 
from the periphery is incomplete, we 
needed to examine the influence of 
persisting afferent inflows, such as in- 
flows over cranial nerves, as in the 
case of the vagus; and, especially be- 
cause of the comparatively high con- 
centration of drugs bathing the carotid 
sinus and carotid body due to the intra- 
carotid route of administration, we 
needed to examine the possibility of 
baroreceptor and chemoreceptor in- 
fluences on the transcallosally evoked 
potentials. 

Section of the vagus nerve in the 
neck, surprisingly, impaired the ability 
of serotonin to reduce the transcallo- 
sally evoked cortical potentials, but, 
as seen in cat experiments (Fig. 1), 
this was a temporary, reversible effect. 
It developed that actual section of the 
vagus nerve was not necessary, but 
that a crush would elicit the same tem- 
porary hindrance of cerebral serotonin 
action. Since recovery could be ac- 
celerated by subsequent application of 
cocaine to the cut end or to the crushed 
region (Fig. 1), and since prior applica- 
tion of cocaine prevented occurrence 
of the phenomenon, it is concluded 
that the interference with cerebral 
serotonin action by vagus section or 
crush does not imply dependence of 
serotonin’s cerebral synaptic inhibitory 
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“RECOVERY, (SPONTANEOUS). 


VAGOTOMY 
VAGUS CRUSH 


Fig. 1. 


action on but 


intact vagi, implies 
a strong enough volley of afferent im- 
pulses to complicate and obscure the 
central effects of serotonin. 

In Fig. 1, the bar marked “control” 
indicates the percentage of inhibition 
by serotonin before section or crush. 
Spontaneous recovery (“healing of the 
killed end” or sealing off of the irritated 
region) occurred in about 90 minutes, 
while cocaine-induced recovery took 
place in about 5 minutes. The new 
crush, after cocaine, was applied to a 
fresh section of the vagus, central to 
the site of previous cocainization. That 


To Brain Through 
Carotid Sinus 


Maximum 
Effect 


Recovery 
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COCAINE BLOCK 


simply that the cut or crush initiates: 


Through Carotid 
Sinus Alone 


NEW CRUSH 
COCAINE BLOCK 


Influence of vagal afferents on cerebral synaptic inhibition by serotonin. 


the influence of vagal afferents is an 
underlying aspect of the situation and 
that spontaneous vagal afferent im- 
pulses can modify the effect studied is 
illustrated by the group of bars at the 
right of Fig. 1. These show that, in an 
experiment in which serotonin effects 
were relatively small in two consecutive 
trials, cocaine block of the otherwise 
untouched vagus enhanced the sero- 
tonin action. Presumably there had 
been sufficient afferent inflow in the 
undisturbed vagus to partially offset 
the serotonin action, whose full effect 
was released by blocking the vagal 
inflow with cocaine. 


To Brain 
Alone 


Fig. 2. Nonparticipation of carotid sinus in serotonin (10 ug/kg) inhibition of trans- 
callosally evoked cortical potentials in a pentobarbitalized cat. 


The possibility that intracarotid sero- 
tonin modulates baro- and chemo- 
receptor control, originating in the 
carotid sinus (3) and carotid body, 
thereby modulating the cortical poten- 
tial, also required examination. First it 
was demonstrated that denervation of 
the carotid sinus, unilateral or bilateral, 
did not alter the cerebral synaptic 
inhibitory action of serotonin in these 
experiments. Secondly, it was shown 
(Fig. 2) that the cerebral synaptic in- 
hibitory action of serotonin was not 
significantly altered when the carotid 
sinus and carotid body region were by- 
passed by injecting the serotonin cepha- 
lad to this region (compare a, b, c with 
g, h, i). Repeating the injection but al- 
lowing the serotonin to perfuse the 
carotid sinus and carotid body region 
alone, without access to the brain, had 
no effect on the evoked potential (d, e, 
f). Carotid reactivity is evidenced by 
the rise in blood pressure (Fig. 2, top 
left) that is induced by occlusion of the 
common carotid arteries below the 
sinuses. 

These experiments indicate that in 
the lightly anesthetized cat the trans- 
callosally evoked potential is still modi- 
fiable by afferent inflows, especially 
when they are as great as that initiated 
by trauma to the vagus nerve, but that 
the intracarotid administration of the 
doses of serotonin used does not pro- 
duce baro- or chemoreceptor influences 
sufficient to modify the cerebral 
synaptic inhibition demonstrated by 
reduction in the height of transcal- 
losally evoked cortical potentials. Com- 
pletely isolated transcallosal and cor- 
ticocortical preparations are under 
study (4). 

E. Ross HART 
Jose M. RopriGUEZ 
AMEDEO S. MARRAZZI 
Veterans Administration Research 
Laboratories in Neuropsychiatry, 
Pittsburgh, Pennsylvania 
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Instruments that can probe 4 billion light years into space and 
reveal events at the molecular level are disclosing the funda- 
mental patterns of nature and uniting the analytic specialties 
around a common focus. One example of the many results of 
the great instruments at Caltech and the Carnegie Institution’s 
Mount Wilson-Palomar laboratories is the photographic record 
made last year by Rudolph Minkowski of the most distant 
galaxy so far measured, a cluster 4 billion light years distant 
and initially located by radio telescope. The photograph above 
is familiar North American nebula. 

Molecule of heredity in Diplococcus pneumoniae is revealed 
by M.I.T.’s C. E. Hall in the electron micrograph shown here 
(about X 81,000). The micrograph is part of the evidence for 
a recent report by Hall and I. F. Cavalieri that DNA in this 
bacterium occurs as two double helixes as compared to one 
double helix of the Watson-Crick model. Lying side by side, 
two double helixes are apparently able to transfer information 
to adjacent particles. 
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The state of science, as unrolled on 
the giant screen of the AAAS annual 
meeting in Denver, should be a first- 
rate reference for that favorite of sci- 
ence fiction: a more highly developed 
intelligence elsewhere in the galaxy, 
tuning in occasionally to decide whether 
contact across the light years seems 
either possible or desirable. 

The celestial observer would note ° 
some sharp differences between this and 
the first mile-high meeting more than 
a half century ago, when 311 scientists 
gathered in a Denver high school audi- 
torium to review such matters as the 
geology of ore deposits and the phylo- 
genetic relations of vertebrates. In the 
1961 array of over 300 scientific ses- 
sions scheduled to occupy most of the 
public meeting space in Denver’s four 
largest hotels, at which some 2000 sci- 
entists will present 1500 papers, even 
an advanced intelligence would have a 
hard time deciding where and how to 
sample. It would, however, note rather 
quickly that while part of the giant 
spectacle still presents the astonishing 
diversity and mutual irrelevance of ex- 
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hibits in a Victorian museum, some 40 
symposia as well as other sessions com- 
pose the nub of a developing pattern: 
these are the forums where the special- 
ists meet to talk across the walls that 
for a long time have divided their 
observations. 

But all the wonderfully assorted raw 
materials of science will be there, too. 
Scientific observers will report on mat- 
ters ranging from acquisition of speech 


in the mynah bird to decision-making, 


in international political crises, from the 
private life of a cat to mimicry of honey 
bees by syrphid flies. In the sessions of 
the many scientific societies which will 
join with the annual meeting there will 
be consideration of the parental drive 
of fish, management games as instru- 
ments for teaching system principles, 
neuro-endocrine control of mating be- 
havior in cockroaches, women in pris- 
on, sleep deprivation in rats, the archi- 
tecture of the pineal gland, and literally 
a thousand other things. Not much of 
this colorful harvest would as yet be 
pieced together, but, among the bewil- 
dering variety, a careful auditor might 
discern new clues to the “grand recur- 
rences” that science finds in the natural 
world. And in sessions on the computer 
and the human brain he might find 
hope that, as Robert Morison said re- 
cently, the “technology of data gather- 
ing and processing will help to free us 
from the burdens of specialization.” 

The interdisciplinary symposia, how- 
ever, will consider, not raw facts, but 
facts already fabricated into major 
building blocks of such clarity that half 
a dozen specialists can at last agree on 
their dimensions. The new ability of the 
specialists to talk to each other is in 
part attributable, as Frank Horsfall has 
pointed out, to the greatly extended 
reach of the new instruments of science, 
most of them the result of a half cen- 
tury of diligent specialization. 

When biochemists, geneticists, prac- 
ticing physicians, immunologists, micro- 
biologists, and biophysicists sit down to 
examine deoxyribonucleic acid, the ma- 
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terial that set off the current revolution 
in the life sciences, they will all be using 
the same focus, and the focus will be at 
the molecular level. When, at this Medi- 
cal Section symposium on human gene- 
tics, R. L. Sinsheimer, for example, 
describes finding single-strand DNA 
in a phage of Escherichia coli and 
goes on to tell what light this new struc- 
ture gives on the key question of how 
the master molecule of life duplicates 
itself, he will be able to show electron 
micrographs as part of the evidence. 
When R. Ceppellini of the University 
of Turin tells how he thinks the nucleo- 
tide code of DNA may mold the 
uniquely specific antibodies that protect 
each of us, he will be able to draw on 
a half dozen lines of physicochemical 
evidence, most of them _ centering 
around the forces that shape and break 
molecular bonds. The new common 
focus, and to a surprising extent, com- 
mon language may make it possible for 
these men to jointly mount a new at- 
tack on such unsolved questions as: 
How do the nucleic acids shape the 700 
cellular enzymes known in the human 
species whose presence or absence is 
the difference between bodily health 
and disease? How do adaptive muta- 
tions originate? 

There will probably be echoes of 
some of these questions at two general- 
session symposia on divergent subjects. 
At the interdisciplinary symposium on 
the first 5 billion years of geochemical 
evolution, geochemist Philip Abelson, 
exploring the influence of primitive en- 
vironment in shaping the origin of life, 
may throw some light on whether life 


began in the random encounter of a- 


giant DNA molecule with a reactive 
protein. Here astronomer G. R. Bur- 
bidge, chemist Harold C. Urey, and 
geologist Albert Engel will join in ex- 
ploring the origin of the chemical ele- 
ments, of the atmosphere of planets, 
and of the earth’s crust. 

The DNA molecuie will appear again 
at the interdisciplinary symposium on 
existing levels of radioactivity. Among 


the many sorts of cellular damage that 
may result from ionizing radiation, 
mutilation of the genetic template is, 
of course, the effect that will pass along 
the cost of current nuclear testing to 
generations yet unborn. Of those now 
alive, an unknown fraction may count 
the cost as DNA damage or a life 
shortened by cancer. New facts on the 
latter can be expected from P. R. J. 
Burch, who will come from the Univer- 
sity of Leeds in England to discuss the 
relationship of existing radiation levels 
to carcinogenesis. 

While an extraterrestrial observer 
might find in this symposium some in- 
dication of whether the human species 
is likely to survive its own experiments, 
he would want to check this by refer- 
ence to the address of Atomic Energy 
Commissioner Glenn Seaborg, who will 
report on how one of the two dominant 
political forces now influencing species 
survival is running its atomic arsenal. 
Other indications may come from the 
special symposium on problems of sur- 
vival, arranged by the AAAS Commit- 
tee on Science in the Promotion of Hu- 
man Welfare and from Bentley Glass’s 
talk on the biology of nuclear war. 

If prospects thus surveyed seem less 
than encouraging, we can shift from 
the somewhat dreary outlook for our 
own species to the grand spectacle of 
continuing evolution on a galactic scale. 
Mt. Wilson’s Halton Arp, who recently 
showed how to use chemical analysis 
with new precision in calculating the 
age of stars, will describe the long 
evolution of stars and galaxies in a 
Moving Frontiers of Science lecture. 
And we will probably want to follow 
Matthew Stirling 1000 years back in 
time and into the sacred well of Chichén 
Itz4, where the Mayas sacrificed the 
flower of their youth, by means of the 
annual National Geographic Society 
lecture and color film. Margaret Mead, 
presiding, will be there to remind us 
that the Age of Anxiety is, after all, 
not a bad trade for the Ages of Terror 
that preceded it. 
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obtain 

maximum 

performance 
with cells 
by Beckman” 


Whether you need: 
@ silica, Vycor, or Pyrex... 


e rectangular, cylindrical, gas, 
or liquid... 

e far UV, UV, visible, or near-IR... 

@ reflectance, absorption, 


flow-through, short-path, or 
demountable... 


Beckman’s matched cells, with 

a wide variety of path lengths and 
with guaranteed transmittance 
values, bring out the finest possible 
performance from your 
spectrophotometers and colorimeters. 
Also available: 

Beckman’s lime glass test tubes. 


Beckman INSTRUMENTS, INC. 


SCIENTIFIC AND PROCESS 
INSTRUMENTS DIVISION 


Fullerton, California 


Program Summary 
Anthropology. (H) 


Program chairman: David M. Pen- 
dergast, University of Utah, Salt Lake 
City. 


Thursday 28 December 


The Concept of Race. Symposium 
arranged by Jack Kelso, University of 
Colorado, who will preside. A history 
of the concept of race, B. M. Alfred. 
Race as a problem in classification, 
Donald R. Ackerman and Jack Kelso. 
Race as a sociological concept, Edward 
Rose. Race as an evolutionary episode, 
Frederick S. Hulse. Geographic and 
microgeographic races, Marshall  T. 
Newman. Review and comments, Wal- 
ter Weir. 


Friday 29 December 


Civilizations in Desert Lands. Sym- 
posium arranged by Richard B. Wood- 
bury, University of Arizona, who will 
preside. Evaluations of dry-land en- 
vironments by societies at different 
levels of technical competence, Homer 
Aschmann. Role of natural forces in the 
ancient Indus Valley and Baluchistan, 
George F. Bales, Jr. Synopsis of the 
historical demography and ecology of 
the Diyala River basin, central Iraq, 
Robert M. Adams. Social responses to 
the problems of the distribution of 
irrigation water, René Millon. 

Early Man in the Western United 
States: Cultural Continuities. Concur- 
rent symposium arranged by Richard 
D. Daugherty, who will preside. Early 
man’s utilization of the Great Plains 
environment, Fred Wendorf. An ap- 
proach to early cultures in northwestern 
America, Earl Swanson. The Rawlings, 
Wyoming, mammoth kill, George A. 
Agogino and Henry and Cynthia Irwin. 
Early man in British Columbia, Charles 
Borden. Cultural relationships between 
the Plateau and the Great Basin, Rich- 
ard D. Daugherty. The earliest cultures 
in the western United States, Alex D. 
Krieger. 

The Wetherill Mesa Project. Concur- 
rent symposium arranged by Douglas 
Osborne, supervisory archeologist, 
Wetherill Mesa Archeological Project, 
Mesa Verde National Park, Colorado, 
who will preside. History, organization, 
and program of the Wetherill Mesa 
Archeological Project, Douglas Os- 


borne. Archeological survey of Wether- 
ill Mesa, Alden C. Hayes. Excavation 


of Long House, Wetherill Mesa, George 
S. Cattanach. Excavation of Mug 
House, Wetherill Mesa, Arthur H. 
Rohn. Operation of the Wetherill Mesa 
Laboratory, Richard P. Wheeler. Plant 
ecological studies on Wetherill Mesa, 
James Erdman. The _ environmental 
measurements program and animal 
ecological studies, Charles Douglas and 
Mark Paddock. Palynological studies, 
Paul S. Martin and William Byers. 
Dendrochronological studies and sam- 
pling, Marvin Stokes and Tom Harlan. 
Dendrochronological dating of Wether- 
ill Mesa archeologica! sites, Robert F. 
Nichols. Soil studies at Wetherill Mesa, 
Orville Parsons. Agricultural plants of 
Wetherill Mesa, Hugh Cutler. Non- 
agricultural plant identification, Stan- 
ley Welsh. Trace element studies on 
Wetherill Mesa fecal material, Bruno 
Sabels. Mesa Verde surveys, Emma 
Lou Davis and James Winkler. Oral 
tradition studies, Keres, Florence Ellis. 
Oral tradition studies, Tanoan, Mr. and 
Mrs. Kenneth E. Knudson. Museum 
studies of early Mesa Verde collections, 
Carolyn M. Osborne. Physical anthro- 
pology of Wetherill Mesa burials, Fred 
Hulse. Pathology of the Wetherill Mesa 
burials, James S. Miles. Parasitological 
studies of Wetherill Mesa fecal material, 
Robert Samuels. Orthodontic studies 
of Wetherill Mesa burials, J. M. Mc- 
Canlies. Petrologic studies of Wetherill 
Mesa cultural materials, Charles B. 
Hunt. Entomological studies on Wether- 
ill Mesa, Samuel A. Graham. Animal 
bones from the Wetherill Mesa exca- 
vations, Thomas Mathews. Summary 
and critique, Richard B. Woodbury, 
University of Arizona. 

Anthropologists’ Dinner. James L. 
Giddings, Haffenreffer Museum, Brown 
University, secretary of Section H, 
presiding. 


Saturday 30 December 


Applied Anthropology. Concurrent 
symposium arranged by Harold L. 
Amoss, acting director, Office of Inter- 
national Education, University of Colo- 
rado, who will preside. Importance of 
ethno-historic data for studies of accul- 
turation, Omer C. Stewart. Agricultural 
extension and sociological reality in 
Brazil, Sydney M. Greenfield. Success- 
ful transiency—some findings from the 
Page, Arizona, community research 
project, Henry H. Frost. Some conttri- 
butions of recent research to applied 


_anthropology, Theodore D. Graves. 


Role of Animals in Human Ecologi- 
cal Adjustments. Concurrent symposium 
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Beckma INSTRUMENTS, INC. 


Left, spectrum of a 0.21 mm. 
thickness sample of spectro-grade 
cyclohexane demonstrates the 
importance of high resolution for 


Right, the C-H stretching band 

of methane illustrates the increased | 
research data obtainable with in| 

high resolution spectroscopy. 


0.5cm-! 


Beckman IR... 

highest resolution for routine 
quantitative analysis and 
advanced theoretical studies. N 


High resolution of the Beckman 
IR-7 does more than merely | 
separate closely spaced neighbor- | 
ing bands. Note, for instance, 

how the apparent intensities of 
the two cyclohexane bands 
increase with higher resolution. 
The relatively greater increase 

in the intensity of the 903 cm-! 
band at higher resolutions is 

the result of its narrower half- 

band width. These two commonly | 
analyzed samples demonstrate 

the importance of high resolution 
in both low and high frequency 
regions and, for both gas 

and liquid samples. Comparative 
spectra were run with identical 
samples; slit width and resolutions, 
were varied as noted. % High 
resolution is essential for all areas 
of spectroscopy; for studies of 
molecular motion and structure, 
for differentiating between 
substances which exhibit similar 
spectra, and also for providing 
increased sensitivity and absolute 
accuracy for quantitative analysis, 
A further long-run advantage 

of high resolution is the increased 
potential for transferring data 
from one instrument to another. 
For more information about high 
resolution spectrophotometers, 
including indene spectra, write 

for Data File 38-47-02 
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Hyland Laboratories 
4501 Colorado Blvd. 
Los Angeles 39, Calif. 


Please send Tissue Culture catalog to 


Name 


Organization 
or Firm 


City Zone State 


FOR HYLAND'S | 
Latest LISTING OF 


Of special interest is unique Newborn Agamma Calf Serum, which 
provides an excellent protein source for cell propagation and is 
recommended for detection, propagation and study of many viruses. 
This specially processed serum, from which gamma-globulin has 
been completely removed by fractionation technics, provides an 
unusually high content of alpha- and beta-globulins. In virus studies, 
it has shown no inhibition of Types I, II and III polio viruses. This 
serum is available in both liquid and dried form in a variety of 


practical sizes. 


Other bovine specialties include: Newborn Calf Serum (liquid or 
dried), which is derived from 1- to 4-day-old calves arid, because of 
high alpha-globulin content, is more stimulatory to cell growth than 
serum from more mature animals; non-toxic Fetal Calf Serum (liquid); 
Bovine Amniotic Fluid (liquid or dried); Bovine Embryo Extract 
(dried); Bovine Embryo Extract, Ultrafiltrate (liquid); Bovine 
Serum (liquid or dried); Bovine Serum, Ultrafiltrate (liquid). 


Chicken Serum (liquid or dried) is available in large pools for 
polio testing. Our line also embraces other serums and serous fluids, 
ultrafiltrates, balanced salt solutions and synthetic media. We wel- 
come your inquiries about special formulations or preparations of 


particular interest to you. 


HYLAND LABORATORIES 


4501. Colorado Blvd., Los Angeles 39, Calif. 


arranged by Anthony Leeds, research 
specialist, Pan American Union. 
Andrew P. Vayda, assistant professor 
of anthropology, Columbia University, 
presiding. Introduction, Andrew P. 
Vayda. Athabaskan horse and sheep 
herding and contrasting social institu- 
tions, Peter Kunstadter. Reindeer herd- 
ing and Chuckchi social institutions, 
Anthony Leeds. Pigs, dogs, and children 
in a Melanesian economy, Anne Chow- 
ning. East African livestock, society, 
and economy, Harold K. Schneider. 
Llamas in Inca social and_ political 
organization, John V. Murra. Camel 
pastoralism in North Arabia and the 
minimal camping unit, Louise E. Sweet. 
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Discussion, Homer Aschmann. Conclu- 
sion, Andrew P. Vayda. 

Incest in Cross-Species Perspective. 
Concurrent symposium arranged by 
Margaret Mead, American Museum of 
Natural History, who will preside. Film: 
The Private Life of a Cat, by Alexander 
Hammid. Sex dynamics within kinships 
of free-ranging wild ungulates, Mar- 
garet Altmann. Brother and sister in 
social structure and fantasy in Zuni, 
Ruth Bunzel. A hypothesis for the 
genetic basis of the universality of the 
incest taboo and its relation to kinship 
organization, Yehudi Cohen. Grounds 
for incest, Gregory Bateson. Early 
adolescent friendship patterns as a con- 


structive handling of the incest barrier 
(film), Rhoda Métraux. 

Interdependence of Archeology and 
Ethnology. Concurrent symposium ar- 
ranged by Warren L. D’Azevedo, Uni- 
versity of Utah, who will preside. The 
ethno-history of the Eastern Shoshone: 
a problem in the use of archeological 
and ethnographic data, Donald D. Fow- 
ler. A joint archeological and ethnologi- 
cal approach to the development of 
southwestern Pueblo social organiza- 
tion, Edward P. Dozier. Archeology 
and ethno-history in Africa, Creigh- 
ton Gabel. Trait distribution and arch- 
eology in Polynesia, Robert C. Suggs. 
The interpretation of Paleolithic art: 
uses and abuses in the methodology of 
ethnographic comparison, Morton H. 
Levine. The relations of archeological 
and ethnological theory, Walter W. 
Taylor. Discussants: René F. Millon, 
Richard B. Woodbury, and Jesse D. 
Jennings. 

Section H is a cosponsor of the four- 
session symposium, Physiological and 
Biochemical Aspects of Human Genet- 
ics, of Section N—Medical Sciences. 


Psychology (I) 
Friday 29 December 


Aspects of Sleep. Symposium ar- 
ranged by Wilse B. Webb, University 
of Florida, who will preside. Sleep, en- 
vironmental control, and timing be- 
havior, Neal M. Burns. Arousal as- 
pects of sleep, Bryce O. Hartman. Cur- 
rent research on sleep and dreams, 
Chester Pierce. Eye movements and 
electroencephalograms during sleep in 
monkeys, Elliott Weitzman. Effects of 
prolonged sleep deprivation on rats, 
Wilse B. Webb. 

Goals of Psychotherapy—Approaches 
to Research and Clinical Application. 
Symposium in two parts. Program of 
AAAS Section I-Psychology, cospon- 
sored by the Rocky Mountain Psycho- 
logical Association, the Colorado Psy- 
chological Association, and the Colora- 
do Society of Psychologists in Private 
Practice. Arranged by Alvin R. Mahrer 
and John R. Thompson, Denver 
Veterans Administration Hospital. Alvin 
R. Mahrer, presiding. Speakers: Wil- 
liam H. Brown, Victor C. Raimy, 
Harold D. Locketz, and Morris Par- 
loff. Discussants: Frank J. Rubenstein, 
Stuart Boyd, John R. Thompson, and 
Sherman Nelson. 

Contributed Papers. Sensory factors 


‘related to appetitive behavior and food 


acceptance. Carl Pfaffmann, Brown 
University, will preside. 


SCIENCE, VOL. 134 


24} 


| | 
. 
| | 
| 
| 
| 
| 
4 
= 


be- 
as- 
Cur- 
ams, 
and 
in 
s of 
rats, 


iches 
tion. 
n of 
spon- 
ycho- 
Psy- 
ylora- 
rivate 
ahrer 
enver 
Alvin 
Wil- 
aimy, 
Par- 
istein, 
and 


‘actors 


i food 
Brown 


OL. 134 


Dylatherm 
ECONOMY HOT PLATE 


Only 3%” high, large enough for most 
lab heating tasks, small enough for sup- 
port stand mounting. Lifetime elements 
imbedded in cast aluminum top. Heats to 


650° F, with stepless thermostat control 
within 5° F. 


Will No. 16050N — Dyla-§ 00 
therm 6” Hot Plate, 550 71 
watts, 115 volts AC. Only 


CORPORATION 


WIL and subsidiaries 


e Rochester 3,N.Y. New York 52,N.Y. Buffalo 5, N.Y. 
e Atlanta 25, Ga. e Baltimore 24, Md. e So. Charleston 3, W. Va. 


GYROTORY’ SHAKER 


A powerful, maintenance-free, rotary action shaker, precision- 
built to provide gentle to vigorous agitation for sustained periods. 


Model G10 


® Triple eccentric drive distributes a 1” rotary 
motion uniformly to all flasks on shaking 
platform. 

© Cool, quiet, and smooth-running performance 
under continuous operation. 

© Speeds are variable between 140 and 400 
rpm. 

® Interchangeable platforms hold a variety of 
glassware in sizes up to 6 liters. 

ONE-YEAR UNCONDITIONAL WARRANTY 
Write for Catalog G10S/11241 


NEW BRUNSWICK SCIENTIFIC CO., INC. 


PRECISION 


LABORATORY APPARATUS 


P.O. BOX 606, NEW BRUNSWICK, NEW JERSEY 
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HERE’S REAL 


INSIDE 
INFORMATION! 


Norelco Electron Micro- 
scopes — EM-75, EM-100 
or EM-200, all have a 
common and exclusive 
feature which is unusual 
in design. This feature 
provides facilities for 
conducting microscopic 
investigations which are 


essential because of the flexibility and latitude with 
which specimens may be observed. 


A direct-line immer- 
sion-type objective lens, 
conceived by Philips’ op- 
tical engineers with years 
of experience, allows for 
samples to be positioned 
at the end of the speci- 
men rod and then “im- 
mersed” directly into the 
heart of the objective 
lens. The resulting ver- 
satility is unbelievable. 
Specimens may be angu- 
lated and manipulated 
for orientation, tempera- 


ture and tensile studies. Even hygroscopic materials 
such as Phosphorous Pentoxide (P,0;) may be dry-box 


loaded and transferred to 
the microscope without 
atmospheric contact. It is 
also possible to handle 
two or more samples 
simultaneously for com- 
parative studies or for 
expediting the micros- 
copists’ work-load. 


This is a brief descrip- 
tion of an exciting fea- 
ture. To learn more about 
it, write today to: 
Philips Electronic 
Instruments 
A Division of Philips 


Electronics and Pharmaceutical Industries Corp. 
750 South Fulton Avenue, Mount Vernon, N. Y. 
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Second Printing July 1960 


AAAS Symposium Volume No. 52 


EVOLUTION OF NERVOUS 
CONTROL FROM PRIMITIVE 
ORGANISMS TO MAN 


Editor: Allan D. Bass 


1959, 240 pp. $5.75, AAAS members’ 
prepaid orders $5.00 


From a review in the Psychiatric Quar- 
terly, January 1960: 


This book is another in the superb 
series of monographs put out by the 
American Association for the Advance- 
ment of Science. . . . The text is actually 
a very readable review of some of the 
major research going on in various 
phases of neuropsychiatry. 


This book offers much more concrete 
and useful data than do a number of 
larger tomes dealing with the interdis- 
ciplinary approach to mental disease. It 
may be profitably read by anyone in- 
terested in the differing aspects of, or 
approaches to, the study of the nervous 
system and its activity. 


British Agents: Bailey Bros. & Swinfen, Ltd. 
Hyde House, V/. Central St. 
w.c.1 


AAAS 
1515 Massachusetts Avenue, NW 
Washington 5, D.C. 


With artificial satellites already launched and 
space travel almost a reality, astronomy has 
become today’s fastest growing hobby. 
Exploring the skies with a telescope is a 
relaxing diversion for father and son alike. 
UNITRON’s handbook contains full-page 
illustrated articles on astronomy, observing, 
telescopes and accessories. It is of interest 


to both beginners and advanced amateurs. 
CONTENTS INCLUDE: 


Observing the sun, moon, planets and wonders of the sky « 
Constellation map » Hints for observers © Glossary of telescope 
terms How to choose a telescope Astrophotography 


UN/ITRON 


INSTRUMENT COMPANY + TELESCOPE SALES DIV. 
66 NEEDHAM ST., NEWTON HIGHLANDS 61, MASS. 
Please rush to me, FREE of charge, 
TUNITRON’S OBSERVER’S GUIDE and TELESCOPE 
CATALOG #4-W-4 


i 
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Saturday 30 December 

Sensory Factors in Appetitive Be- 
havior and Food Acceptance. Sym- 
posium arranged by Carl Pfaffmann, 
Brown University. Samuel A. Gold- 
blith, Massachusetts Institute of Tech- 
nology, will preside. Appetitive be- 
havior and chemoreception in inverte- 
brates, David R. Evans. The organiza- 
tion of hypothalamic feeding areas and 
the role of gustatory factors, P. J. 
Morgane. Regulation of intake and 
magnitude of reinforcement, George 
Collier. Sensory factors in food ac- 
ceptance in man, Francis J. Pilgrim. 
Discussants: John Falk, University of 
Colorado, and Roland Harper, Univer- 
sity of Leeds. 

Vice Presidential Address. Frank W. 
Finger, University of Virginia, secretary 
of Section I, presiding. Physiological 
and behavioral studies of the sense of 
taste, Carl Pfaffmann, Brown Univer- 
sity, vice president for Section I—Psy- 
chology. 

Control of Verbal Behavior. Sym- 
posium arranged by Israel Goldiamond, 
Arizona State University, who will 
preside. Measurable dimensions of vocal 
behavior, John A. Starkweather. Experi- 
mental shaping of the prosodic features 
of speech with an autoinstructional de- 
vice, Harlan Lane. Problems related 
to the acquisition of speech in the 
mynah bird, Joseph Grosslight. Control 
of interview behavior, Joseph D. Mata- 
razzo. Verbal behavior in schizophrenia, 
Ogden R. Lindsley. Verbal conditioning 
of formal linguistic structures, Arthur 
J. Bachrach. Effect of drugs on verbal 
behavior, Kurt Salzinger, Stephanie 
Pison, Richard S. Feldman, and Pauline 
M. Bacon. Self- and experimenter- 
control of disrupted and fluent reading 
behavior, Israel Goldiamond. Interac- 
tion between verbal and nonverbal be- 
havior, Ivar Lovaas. 

Section I is the cosponsor of the 
following programs: the two-session 
symposium of the American Psychiatric 
Association, Genetics and Evolution in 
Relation to Human Behavior; three 
sessions for contributed papers on ani- 
mal behavior and sociobiology; and the 
symposium, Evolutionary Changes in 
the Hormonal and Neural Bases of Re- 
productive Behavior, jointly sponsored 
by the American Society of Zoologists 
and the Ecological Society of America; 
and a joint symposium with the Co- 
operative Committee on the Teaching 
of Science and Mathematics and Sec- 
tion A: Teaching Machines and Mathe- 
matics Programs. 


Social and Economic 


Sciences (K) 


Wednesday 27 December 


Current. Problems in Social-Behay- 
ioral Research. Symposium. Program of 
AAAS Section K-—Social and Economic 
Sciences, cosponsored by the American 
Statistical Association and the National 
Institute of Social and Behavioral Sci- 
ence. Arranged by Donald P. Ray, 
National Institute of Social and Be- 
havioral Science, Washington, D.C. 
Fitzhugh L. Carmichael, University of 
Denver and the American Statistical 
Association, will preside. Vice Presi- 
dential Address of Section K. Social sta- 
tistics and the prediction of human 
behavior, Frederick F. Stephan. Some 
notes on sociology in the U.S.S.R., 
Robert K. Merton, Political science: 
pure or applied? Duncan MacRae, Jr. 

Section K is a cosponsor of the Inter- 
disciplinary Symposium in the Social 
Sciences: Water and Climate. 


American Economic Association 


Tuesday 26 December 

The Economics of Knowledge and 
Information. Program of the American 
Economic Association, cosponsored by 
AAAS Section K-—Social and Economic 
Sciences. Arranged by Kenneth E. 
Boulding, University of Michigan. 
Leslie Fishman, University of Colorado, 
will preside. Knowledge as a com- 
modity, Kenneth E. Boulding. The pro- 
ductivity and efficiency of investment 
in education, Fritz Machlup. Informa- 
tion input overload: features of growth 
in communications-oriented institutions, 
Richard L. Meier. 


American Political 
Science Association 


Wednesday 27 December 

International Relations. Invited 
papers. Program of the American 
Political Science ‘Association, cospon- 
sored by Section K-—Social and Eco- 
nomic Sciences. Arranged by Josef 
Korbel, Social Science Foundation, 
University of Denver, who will preside. 
Soviet policy in the United Nations 
toward the underdeveloped countries, 
Richard Rosser. Commentator: Joe R. 
Wilkinson. Decision-making inter- 
national political crises, James A. 
Robinson. Commentator: George Cod- 
ding, Jr. 
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American Society of Criminology 


Friday 29 December 


Annual Business Meeting of the 
Society. 

Annual Awards and Memorial Meet- 
ing. Donal E. J. MacNamara, dean, 
New York Institute of Criminology, 
and president, American Society of 
Criminology, chairman. Presentation of 
the annual award for 1961. Address, 
Orlando W. Wilson, superintendent of 
police, Chicago, Ill. Presentation of the 
August Vollmer Award for 1961. Ad- 
dress: Pathways to improved sentencing, 
Sheldon Glueck, professor of criminol- 
ogy, Harvard University Law School. 


28 and 29 December 


Crime, Police, and Prison Problems 
in Contemporary Society. A four-ses- 
sion program of the American Society 
of Criminology cosponsored by the 


American League to Abolish Capital , 


Punishment, New York Institute of 
Criminology, and the American Acad- 
emy of Criminalistics. 

Rural Crime Control. Symposium 
arranged by Gordon H. Barker, chair- 
man, department of sociology, Univer- 
sity of Colorado, and vice president, 
American Society of Criminology. Gor- 
don H. Barker, chairman. Crime and 
delinquency in rural areas—the difficul- 
ties and possibilities of legislation, H. 
Ted Rubin. Problems in the police con- 
trol of rural crime, Vernon Hastings, 
Jr. Examples of Indian criminality, 
Omer C. Stewart. Problems of judges 
and prosecutors in rural areas, Charles 
J. Simon. Crime among minorities in 
rural areas, W. Thomas Adams. Evalua- 
tion, Clyde Vedder. 

Problems in Contemporary Penology. 
James M. Reinhardt, professor of crim- 
inology, University of Nebraska, chair- 
man. Discussion leader: C. R. Jeffery. 
Women in prison, Isabel Gauper. The 
pre-sentence investigation, Leslie C. 
Reed. The warden’s obligations to 
prisoners from rural areas, Maurice 
Sigler. Underworld, conventional, and 
ideological crimes: three points on a 
continuuin of rejection, tolerance, re- 
jection, Ruth Shonle Cavan. Men in 
prison, Harry C. Tinsley. Observations 
on narcotics addiction in Hong Kong, 
Albert Hess. 3 

Research and Experimentation in 
Criminology. Marcel Frym, University 
of Southern California, chairman. Dis- 
cussion leader: Charles Newman. 
Toward improving the identification of 
young delinquents, Eleanor T. Glueck. 
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| | Just Published! 
NOW: New General Catalog— 
Laboratory | 1128 Pages 


Tools 1 Equipment for latest technics comprehensively 
described and illustrated. 

Accessory selection simplified by pertinent 

charts, tables and illustrations. 


T 0 

3. Indexed for rapid product location with cross 
M t references. 
ee 4, Easy to read type throughout — pages bound 
to lie flat when open. 

Today's | ° 
y / Get your copy of this most complete catalog 
now being personally distributed by your Aloe 


Needs Scientific representative. Write us on your 
institutional letterhead. 


Features products of foremost manufacturers. 


Sewing the Sciences that Sewe Mankind, 


ALOE 


SCIENTIFIC 


DIVISION OF BRUNSWICK 


GENERAL OFFICES e 1831 OLIVE ST., ST. LOUIS 3, MISSOURI 
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Speaking 


Millipore’ 
Filters 
PROCEDURE FOR THE DETERMINATION OF 
PARTICULATE CONTAMINATION OF 
HYDRAULIC FLUIDS BY THE PARTICLE 
COUNT METHOD 
This test describes a self-checking procedure 
for the determination of particulate contam- 
inant five microns or greater in size in hy- 
draulic fluids by the particle count method. A 
fluid is filtered through a type HA Millipore 
filter disc using vacuum to impinge the con- 
tained particles upon the filter surface. The 
filter is examined microscopically to determine 
the amount of contaminant present in stated 
sized ranges. 


Soc. of Auto. Engs., 1960, ARP598, 
A-6, Air & Missile 
Hydraulic & Pheumatic Systems & 
Equipment, 


Millipore® filters are available in eleven pore- 
size grades from 54 down to 10 mu. They retain 
on their surfaces all particles larger than rated 
pore size. 

When writing for technical information please 
state your fields of interest. 


Millipore’ 


Dept. S, Bedford, Massachusetts 


Although budget priced, the UNITRON 
Model MUS is definitely not just another 
student microscope. It includes these 
Significant features often lacking in 
much more costly student models: 


e NOT JUST a disc diaphragm. 
but an iris diaphragm for perfect 
control of aperture and contrast. 

NOT a single focusing con- 
trol... but both coarse and fine. 

. ‘Just a mirror... but a 
0.65N.A. condenser for optimum 
illumination and resolution. 

¢ NOT JUST two objectives... but 
three: achromatic 5X, 10X, 40X. 

© NOT JUST an ordinary eyepiece 
but a coated 10X Wide Field 
for large, flat fields. 

© PLUS THESE SPECIAL FEATURES 
larger stage projects beyond 
objective preventing damage to 
objectives and nosepiece. Auto- 
matic stop for fast focusing and to 
Prevent breakage of specimen 
Slides and optics. Durable, sturdy 
— withstands the use and abuse 
of classroom and laboratory. 


ASK FOR A FREE 10 DAY TRIAL 


Even higher discounts on 
quantities more than 10, 


10) 


($67. 50 each in lots 5- 


UNITRON 


INSTRUMENT COMPANY « MICROSCOPE SALES QIV. 


66 NEEDHAM ST., NEWTON HIGHLANDS 61; MASS. 


Please rush UNITRON's Microscope Catalog. 4-W-5 
Name. 

Company. 
Address. 

City. State. 
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Predicting criminal behavior, Alfred 
C. Schnur. The reinforcement theory 
and criminal behavior, C. R. Jeffery. 
Delinquency and mental inferiority, 
Clara Chassell Cooper. Increases in 
crimes in the underdeveloped countries, 
Walter Lunden. Delinquent behavior in 
currently respectable adult males, 
Sophia M. Robison. Methodological 
problems in measuring delinquency. 
M. E. Wolfgang. 

Problems and Controversies in 
Twentieth-Century Policing. John P. 
Kennedy, police commissioner, Los 
Angeles, California, chairman. Discus- 
sion leader: Anthon S. Cannon, Uni- 
versity of Utah. State standards for 
local police recruitment, training, and 
promotion, G. D. Gourley. Role of the 
police periodical, Lee Lawder. The case 
against police juvenile bureaus, August 
Flath. A philosophy of police man- 
agement training, Ray Galvin. Value 
conflicts in law enforcement, Jacob 
Chwast. 


American Sociological Association 


Friday 29 December 


Sociology of Medicine: Problems and 
Prospects. Symposium. Program of the 
American Sociological Association, co- 
sponsored by AAAS Section K-Social 
and Economic Sciences. Arranged by 
Conrad Taeuber, Bureau of the Cen- 
sus, Washington, D.C. Ozzie G. Sim- 
mons, University of Colorado, will 
preside. Biosocial aspects of disease, 
Edmund H. Volkart. The relationship 
of research methodology to problems 
in the health fields, Odin W. Anderson. 
Helping medicine fulfill its social func- 
tions, Cecil G. Sheps. The place of the 
sciences of administration in medical 
care, Nicholas J. Demerath. 


American Statistical Association 


Friday 29 December 


Problems of the American Highway 
Operation. Symposium. Program of the 
American Statistical Association, co- 
sponsored by AAAS Section K-Social 
and Economic Sciences, and the Bio- 
metric Society, WNAR. Arranged by 
the Colorado-Wyoming Chapter of the 
American Statistical Association. Ed- 
ward C. Bryant, Westat Research 
Analysts, Tempe, Arizona, will preside. 
Statistical design and analysis at the 
AASHO road test, Paul E. Irick. Prob- 
lems of national highway allocation 


study, G. P. St. Clair. Economic prob- 


Program notes for some. sec- 
tions have appeared in previous 
issues of Science: “Chemistry” 
and “Mathematics and Related 
Programs,” 27 October, page 
1376; “Physics” and “Astrono- 
my,” 3 November, page 1438; 
“Agriculture” and “Geology and 
Geography,” 10 November, page 
1534; and “Zoological Sciences,” 
“Botanical Sciences,’ “Medical 
Sciences,” “Dentistry,” and “Phar- 
macy,” 17 November, page 1630. 

On page 1710 of this issue ap- 
pears a coupon which readers can 
mail in to obtain a complete pro- 
gram of the annual meeting. 


lems of the national highway program, 
Richard M. Zettel. Problems in costing 
highway service, Clifton M. Grubbs. 
Critique and discussion, R. E. Living- 
ston. 


Saturday 30 December 


Government Price Statistics. Program 
of the American Statistical Association, 
cosponsored by AAAS Section K-Social 
and Economic Sciences and the Bio- 
metric Society, WNAR. Arranged by 
James A. Niederjohn, Ideal Cement 
Company, Denver; president, Colorado- 
Wyoming Chapter, American Statistical 
Association. Donald Bentley, Colorado 
State University, will preside. Signifi- 
cance of urban retail structure for price 
and welfare indexes, Leland L. Howell. 
Welfare versus market-basket price in- 
dexes, Leslie Fishman. 

The ASA is also a cosponsor of the 
program of the Biometric Society, 
WNAR. 


Institute of Management Sciences 


Friday 29 December 


Management Science. Symposium. 
Joint program of the Institute of Man- 
agement Sciences and AAAS Sections 
P-Industrial Science and A—Mathemat- 
ics. Arranged by Merrill M. Flood, 
Mental Health Research Institute, Uni- 
versity of Michigan. James R. Jackson, 
Western Management Science Institute, 
Graduate School of Business Admin- 
istration, University of California, Los 
Angeles, will preside. New analytical 
_methods in management science, Robert 
R. Singleton. Econometrics and_sta- 
tistics in management science, Satya S. 
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Sengupta. Recent mathematical devel- 
opments of importance in management 
science, George B. Dantzig. 

The Institute of Management Sci- 
ences is a cosponsor of the program of 
the Philosophy of Science Association: 
Law, Science and Decision Making. 


Metric Association 


Thursday 28 December 


Business Meeting. Arranged by 
Robert P. Fischelis, president elect, 
Metric Association. 


National Institute of Social and 
Behavioral Science 


The National Institute of Social and 
Behavioral Science is a cosponsor of 
Section K’s symposium, Current Prob- 
lems in Social Behavioral Research. 


Forthcoming Events 


December 


6-8. Electrical Furnace Steel Conf., 
19th, American Inst. of Mining, Metal- 
lurgical and Petroleum Engineers, Pitts- 
burgh, Pa. (Scientific Liaison Office, Natl. 
Research Council, Sussex Dr., Ottawa, 
Canada) 

6-8. Latin-American Congr. of Patho- 
logical Anatomy, 3rd, Medellin, Colombia. 
(A. C. Henao, Laboratorio de Anatomia 
Patolé6gica, Rua Botucatu 720, Sao Paulo, 
Brazil) 

6-8. National Institutes of Health Symp. 
on Neuroendocrinology, Miami, Fla. (A 
V. Nalbandov, 102 Animal Genetics, Univ. 
of Illinois, Urbana) 

6-12. American Acad. of Optometry, 
Chicago, Ill. (C. C. Koch, 1506-08 Fo- 
shay Tower, Minneapolis 2, Minn.) 

6-16. Food and Agriculture Organi- 
zation of the U.N. World Health Organi- 
zation, Nutrition Conf. for the Far East, 
Sth, Hyderabad, India. (Intern. Agency Li- 
aison Branch, Office of Director General, 
FAO, Viale delle Terme di Caracalla, 
Rome, Italy) 

6-16. Food and Agriculture Organiza- 
tion of the U.N., Far East Meeting on 
Animal Production and Health, 3rd, 
Bangkok, Thailand. (Intern. Agency Liai- 
son Branch, Office of Director General, 
FAO, Viale delle Terme di Caracalla, 
Rome, Italy)’ 

7-8. Symposium on Sintered High-Tem- 
perature Oxidation-Resistant Materials, 
London, England. (S. C. Guilan, Powder 
Metallurgy Joint Group, Inst. of Metals, 
17 Belgrave Sq., London) 

7-9. American Chemical Soc. South- 
west-Southeast regional meeting, New Or- 
leans, La. (P. D. Accardo, California 
pence Co., Oronite Div., Belle Chasse, 
a.) 

7-9. New York Acad. of Sciences Conf. 
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BURRELL 


LABORATORY TUBE FURNACES 


For carbons and sulfurs at high temperatures 


Cat. No. 

24-934 
24-944 
24-954 


FURNACE 
One-Tube Furnace, Model H-1-9 
Two-Tube Furnace, Model H-2-9 
Four-Tube Furnace, Model H-4-9 
For use with 115 or 230 volts, 60 cycle, as specified. 
Prices listed are F.O.B. Pittsburgh, Pa. 


Ask for Bulletin No. 310 


Burr | Tube Fur 
operate at the 


BURRELL CORPORATION 


Scientific Apparatus and Laboratory Supplies 
2223 FIFTH AVENUE, PITTSBURGH 19, PA. 
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INTERFERENCE FILTERS 


tor isolating narrow spectral bands 


Spectral Range: 340-900 millimicrons 
Peak Transmission: 40% 
Half Peak Width: 8-12my 
Size: 2” x 2” 
For 
Colorimetry 
Fluorimetry 
Flame Photometry 

also microscopy, photomicrography, microcolorimetry, refractometry, 
polarimetry, light scattering measurements, and for many other 


applications requiring monochromatic light in the visible, near- 
ultraviolet, and near-infrared range. 


Write for Bulletin #180 to 


PHOTOVOLT CORP. 
1115 Broadway New York 10, N.Y. 


for preparation of 


GAMMA GLOBULIN 


Available from 
Special Chemicals Dept. 
WINTHROP LABORATORIES 


1450 Broadway, New York 18, N.Y. 


GLASS ABSORPTION 


made 


CELLS by 


KLETT 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturing Co. 
179 East 87 Street, New York, New York 


EXPOSED! 


To . 
cROSS- 
INFECTIONS 


HANDS — most active in distribution of INFECTION! For the manage- 
ment and handling of tainers requiring a label, use o 
“no-lick’’ TIME Tape or TIME Specimen Collection Label for service, 
new advancement specified in the “Guide to Laboratory Safety’’.* 


Every dressing, every collection of 
specimen, blood, sputum, etc. requires 
hand service. Eliminate contact by 
using the satin finish, vinyl coated 
TIME Tape or Label. 


A qualified consultant will teach you 
the effective TIME procedure. It is 
your first step to o safer laboratory. 
Write today to Dept. RH. 


* In April 1960 issue of Lab World. 


> PROFESSIONAL TAPE CO., INC. 
360-A BURLINGTON AVE. © RIVERSIDE, ILL. 
Hickory 7-7800 


SCIENCE, VOL. 134 


on th 
Lang, 
= Ea 115 ] 
tin 1: 
of the 
| in H 
Rome 
Branc 
Viale 
marti 
Reses 
New 
York 
New 
New 
Park 
9- 
York 
New 
10 
Bilox 
Plant 
Rivet 
10 
mosi 
: Hos} 
crobi 
ado 
FA - 1] 
Bail 
ings 
agat 
Star 
chin 
4 & Cor] 
ae Md. 
\ Eng 
4 Nev 
1. 
1708 


134 


on the Cervix, New York, N.Y. (W. R. 
Lang, Jefferson Medical College, Philadel- 
phia, Pa.) 

7-9. Texas Acad. of Science, Galveston. 
(D. E. Edmondson, Mathematics Dept., 
115 Bendect Hall, Univ. of Texas, Aus- 
tin 12) 

8. Food and Agriculture Organization 
of the U.N., Advisory Group on Training 
in Home Economics and Social Work, 
Rome, Italy. (Intern. Agency Liaison 
Branch, Office of Director General, FAO, 
Viale delle Terme di Caracalla, Rome) 

8-9. American Rheumatism Assoc., in- 
terim session, Washington, D.C. (F. E. De- 
martini, 622 W. 168 St., New York 32) 

8-9. Association for Research in Nerv- 
ous and Mental Diseases, annual, New 
York, N.Y. (Scientific Liaison Office, Natl. 
Research Council, Sussex Dr., Ottawa, 
Canada) 

8-9. Symposium on Plasma Membrane, 
New York, N.Y. (A. P. Fishman, New 
York Heart Assoc., 10 Columbus Circle, 
New York 19) 

8-10. American Psychoanalytic Assoc., 
New York, N.Y. (D. Beres, 151 Central 
Park W., New York 23) 

9-10. Academy of Psychoanalysis, New 
York, N.Y. (J. H. Merin, 125 E. 65 St., 
New York 21) 

10-13. American Phytopathological Soc., 
Biloxi, Miss. (G. A. Zentmyer, Dept. of 
Plant Pathology, Univ. of California, 
Riverside) 

10-14. Psychosomatic Medicine Symp., 
6th, Philadelphia, Pa. (Miss M. R. Car- 
mosin, Hahnemann Medical College and 
Hospital, 235 N. 15 St., Philadelphia 2, 
Pa.) 

10-17. Latin American Congr. on Mi- 
crobiology, 2nd, San José, Costa Rica. 
(J. L. De Abate, Secretary General, Apart- 
ado 1404, San José) 

11. Society of Photographic Scientists 
and Engineers, Washington, D.C. (C. M. 
Bailey, Rte. 4, Box 404, Fairfax, Va.) 

11-15. Agricultural and Public Health 
Aspects of Radioactive Contamination in 
Normal and Emergency Situations, tech- 
nical seminar, The Hague, Netherlands. 
(Food and Agriculture Organization of the 
U.N., Intern. Agency Liaison Branch, Of- 
fice of the Director General, Viale delle 
Terme di Caracalla, Rome, Italy) 

11-15. Symposium on Organization of 
Agricultural Research, Muguga, Kenya. 
(Commission for Technical Cooperation 
in Africa South of the Sahara, Pvt. Mail 
Bag 2359, Lagos, Nigeria) 

11-16. Tonospheric Soundings in the In- 
tern. Geophysical Year/Intern. Geophysi- 
cal Cooperation—1959 Symp., Nice, France. 
(A. H. Shapley, URSI World-Wide Sound- 
ings Commission, Central Radio Prop- 
agation Laboratory, Natl. Bureau of 
Standards, Boulder, Colo.) 

12-14. Association for Computing Ma- 
chinery, eastern joint computer conf., 
Washington, D.C. (B. Oldfield, 1I.B.M. 
Corp., 326 E. Montgomefy, Rockville, 
Md.) 

12-15. American Soc. of Agricultural 


Engineers, Chicago, Ill. (J. L. Butt, ASAE, 


420 Main St., St. Joseph, Mich.) 

13. American Acad. of Arts and Sci- 
ences, Brookline, Mass. (J. L. Oncley, 280 
Newton St., Brookline 46) 

15-16. Oklahoma Acad. of Science, 
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Stillwater. (D. Buck, Northern Oklahoma 
Junior College, Tonkawa) 

17-18. International Congr. of Com- 
parative Pathology, 9th, Paris, France. (L. 
Grollet, Comité International Permanent 
des Congrés de Pathologie Compareé, 63 
Avenue de Villiers, Paris 17°) 

19-23. Inter-American Congr. of Psy- 
chology, 7th, Monterrey, Mexico. (G. M. 
Gilbert, Psychology Dept., Long Island 
Univ., Brooklyn 1, N.Y.) 

22-29, Plant Tissue and Organ Culture, 
intern. symp., New Delhi, India. (P. Ma- 
heshwari, Univ. of Delhi, Delhi) 

26-28. History of Science Soc., annual, 
Washington, D.C. (J. C. Greene, 1121 
Iowa Ave., Ames, Iowa) 


26-31. American Assoc. for the Ad- 
vancement of Science, annual, Denver, 
Colo. (R. L. Taylor, AAAS, 1515 Massa- 
chusetts Ave., NW, Washington 5) 

27-29. American Folklore Soc., Cincin- 
nati, Ohio. (T. P. Coffin, 110 Bennett Hall, 
Univ. of Pennsylvania, Philadelphia 4) 

27-29. American Geophysical Union, 
Ist Western natl., Los Angeles, Calif. (A. 
N. Sayre, U.S. Geological Survey, Wash- 
ington 25) 

27-29. American Economic  Assoc., 
New York, N.Y. (J. W. Bell, AEA, North- 
western Univ., Evanston, III.) 

27-29. American Physical Soc., Los 
Angeles, Calif. (K. K. Darrow, 538 W. 
120 St., New York 27) 


Here’s a truly educational gift that will provide real 


enjoyment to the scientifically- minded boy or girl. e 


Macalaster Bicknell’s 


GLASS BLOWING KIT 


PRACTICAL e FUNCTIONAL e LOTS OF FUN 


Kit comes complete with all equipment and illustrated instructions necessary 
for glass blowing. Typical of the wide variety of items which can be made are: 


e Novelties such as glass animals, bottled coins, etc. 


e Chemical Apparatus such as T’s, Y’s, ring seals, traps and condensers. 


$3 


SEND 
CHECK 
OR 
MONEY 
ORDER 


MACALASTER 


EDUCATION DIVISION 


253 Norfolk St. . Cambridge 39, Massachusetts 


i 
2 
: 
7 € C eee 
a 
i 
BICKNELL 
: 
e 
1709 


GET YOUR ADVANCE COPY 


of the General Program of the 
AAAS Denver Meeting 
by first class mail — early in December 


The General Program of the 128th Meeting of the AAAS in Denver, 26-31 December 
1961, will be available to you, at cost, within the first week in December—whether you can attend 
the Meeting or not. 


Program Content 


1. The two-session AAAS General Sessions, “Moving Beta Beta Beta Biological Society, Biometric Society 
Frontiers of Science,” Part I—Speakers: Howard A. (WNAR), National Association of Biology Teachers, 
Meyerhoff and Arthur R. von Hippel; Harrison Brown, Scientific Research Society of America, Society for Gen- 
presiding. Part II—Speakers: Halton C. Arp and E. W. eral Systems Research, Society of Protozoologists, Society 
Fager; Harrison Brown, presiding. of Systematic Zoology, and the Society of the Sigma Xi. 

2. The 29th John Wesley Powell Memorial Lecture. 7. The multi-sessioned special programs of the American 


Speaker: Glenn T. Seaborg; Paul M. Gross, presiding. Astronautical Society (Hugh L. Dryden as dinner 


8. On “AAAS Day,” the four broad, interdisciplinary speaker), American Physiological Society, American 
symposia—Physics of the Upper Atmosphere; Geochemi- Psychiatric Association, Association of American Geog 
cal Evolution—The First Five Billion Years; Existing raphers, Ecological Society of America, National Science 
Levels of Radioactivity in Man and His Environment; Teachers Asoctttion, 
and Water and Climate—arranged by AAAS Sections —and still others, a total of some 70 to 80 participating 
jointly. organizations. 

4. The Special Sessions: AAAS Presidential Address and 8. The sessions of the Academy Conference, the Confer. 
Reception; Joint Address of Sigma Xi and Phi Beta ence on Scientific Communication, and the Conference 
Kappa by Harrison Brown; the Tau Beta Phi Address on Scientific Manpower. 
by John A. Logan; National Geographic Society Illus- 9. The sessions of the AAAS Cooperative Committee on 


trated Lecture; and the second George Sarton Memorial 


Lecture by Joseph Kaplan. the Teaching of Science and Mathematics, of the AAAS 


Committee on Science in the Promotion of Human 
5. The programs of all 18 AAAS Sections (specialized - Welfare. 


Hpapons .nd eee 10. Titles of the latest foreign and domestic scientific films 


6. The programs of the national meetings of the Ameri- to be shown in the AAAS Science Theatre. 
can Astronomical Society, American Society of Crimi- 
nology, American Nature Study Society, American 11. Exhibitors in the 1961 Annual Exposition of Science 
Society of Naturalists, American Society of Zoologists, and Industry and descriptions of their exhibits. 


Advance Registration 


Advance registration has these decided advantages: (1) You avoid delay at the Registration Center upon arrival; 
(2) You receive the General Program in ample time to decide, unhurriedly, which events and sessions you particularly wish 
to attend; (3) Your name is posted in the Visible Directory as the Meeting opens. 


The following coupon may be used both by advance registrants and by those who wish only 
the advance copy of the General Program. 


la. 2 Enclosed is $3.50 for my advance Registration Fee which brings me the General Program, Convention Badge, and 
all privileges of the Meeting (50¢ is for first-class postage and handling) . 


Ib. () Enclosed is $2.50 for only the General Program. (It is understood that, if I should attend the Meeting later, the 
Badge-necessary for the privileges of the Meeting—will be secured for $1.00 more.) 
(check la or 1b) 


2. FULL NAME (Dr., Miss, etc.) 


(Please print or typewrite) (Last) (First) (Initial) 

(For receipt of General Program) 


5. ACADEMIC, PROFESSIONAL, OR 


(Mey be added later, after arrival) 
Please mail this coupon and your check or money order for the total amount to the 
AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, NW, Washington 5, D.C. 
ORDERS RECEIVED AFTER 15 DECEMBER 1961 CANNOT BE PROCESSED 
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Write For Catalog VIP-I-S 


important because they’re: 
e NON-CORROSIVE Borosilicate G/ass 


e ETCH-PROOF  W/// Never Cloud 


MEASURING 
VOLUMETRIC 


SEROLOGICAL 
original accessories too! 


CANISTER STORAGE 


*DuPont registered trademark for Polytetrafluoroethylene Resin 


BELLCO GLASS INC, vwinetano, 


e SCRATCH RESISTANT 


PERSONNEL }PLACEMENT 


CLASSIFIED: Positions Wanted 25¢ per 
word, minimum charge $4. Use of Box 
Number counts as 10 additional words. 
Payment in advance is required. 


COPY for ads must reach SCIENCE 2 weeks 
before issue date (Friday of every week). 


DISPLAY: Positions Open. Rates listed be- 
low—no charge for Box Number. Rates 
net. No agency commission allowed for 
ads under 4 inches. No cash discount. 
Minimum ad: 1 inch. Ads over 1 inch 
will be billed to the nearest quarter 
inch. Frequency rate will apply to only 
repeat of same ad. No copy changes. 
Payment in advance is required except 
where satisfactory credit has been es- 
tablished. 


Single insertion 


$40.00 per inch 
4 times in 1 year 


38.00 per inch 


For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date of 
issue (Friday of every week). 

Replies to blind ads should be addressed 
as follows: 

Box (give number) 

Science 

1515 Massachusetts Ave., NW 
Washington 5, D.C. 


Applications now being accepted for graduate 
study in Biochemical Pharmacology leading to 
Ph.D degree. Prerequisites are a B.S. degree in 
chemistry or biology with a strong chemistry 
background. Research programs in progress on 
amino acid and nucleic acid metabolism, bio- 
chemical genetics, smooth muscle physiology, 
mechanism of enzyme action, and mechanism of 
drug action. Fellowships available with an initial 
Stipend of $3000 per annum. Personal interviews 
arranged for promising applicants. Write to 
Chairman, Department of Pharmacology, St. 
Louis University School of Medicine, St. Louis 4, 
Missouri. 11/24 
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WANTED 


Coordinator of Research. Ph.D. chemistry, 1941. 

Outstanding record in industrial, university, and 

government research. Box 217, SCIENCE. 
11/24; 12/1 


Economic Botanist-Horticulturist: 18 years’ ex- 
perience tropical Americas and Africa, mostly 
in research. Desires position after 1 December; 
teaching certification, Michigan and Pennsyl- 
vania. Box 218, SCIENCE. x 


Translation. Russian scientific literature rendered 
into clear, idiomatic English by science doctor- 
ate, American. Also French into English. Prompt, 
reasonable. Box 220, SCIENCE. x 


Zoologist-Marine Biologist, M.S.; age 31; teach- 
ing and research experience. Desires position in 
industry or education. Box 219, SCIENCE. 


POSITIONS OPEN 


PHYSICAL CHEMIST, Ph.D., with less 
than 5 years’ experience. Qualified applicant 
will be able to solve theoretical, applied, 
and laboratory problems in gas dynamics, 
thermodynamics, chemical kinetics, and high 
temperature chemical equilibrium, and will 
be a U.S. citizen. 


BIOCHEMIST, Ph.D., with less than 5 
years’ experience. Qualified applicant will 
be able to solve theoretical, applied, and 
laboratory problems in biochemistry, biology, 
microbiology, and organic chemistry, and 
will be a U.S. citizen. 


These positions both provide excellent op- 
portunities for professional growth in a 
new and rapidly growing research and 
development organization. Send résumé in 
confidence to Dr. J. B. Opfell, Dynamic 
Science Corporation, 1445 Huntington Drive, 
South Pasadena, California. 


POSITIONS OPEN _ 


The UNIVERSITY OF ALBERTA invites ap- 
plications for positions in the Department of 
Mathematics at the Lecturer, Assistant Professor, 
and Associate Professor level. Appointments may 
be made at either the Edmonton campus or the 
Calgary campus of the university. 

Salaries for 1962-63 will be in the ranges: 
assistant professors, $6000—-$8700; associate pro- 
fessors, $9000-$11,700; with no fixed range for 
lecturers. Appointments will date from 1 Septem- 
ber 1962, with commencing salaries dependent 
on experience and qualifications. Annual incre- 
ments are normally given for satisfactory service. 
A pension plan is in operation and a removal 
grant may be made for married appointees and 
for single persons coming from outside North 
America. 

Applications, accompanied by (1) a _ recent 
photograph, (2) transcripts of university records, 
(3) curriculum vitae, and (4) the names of three 
persons from whom references can be obtained, 
should be forwarded to Professor M. Wyman, 
Mathematics Department, University of Alberta, 
Edmonton, Alberta. 12/1, 8, 15 


SCIENTIST 


logist, ? gist, or Biologist (B.S. 
or M.S.) with training and preferably experi- 
enced, for agricultural pesticides research. 


tal 


Liberal employee benefit program. 


Forward full resume to: 
BUSINESS MANAGER 


The Squibb Institute 
For Medical Research 


New Brunswick, New Jersey 
An Equal Opportunity Employer 
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POSITIONS OPEN 
Effective 1 January 1962 


The rates for advertising in 
the Positions Open section of 
Science will be increased to 
$50 per inch. 


(a) BIOCHEMIST, metabolism research at mid- 
western Medical School; (b) ORGANIC CHEM- 
IST, experienced in synthesis, pharmaceutical 
house; Midwest; (c) D.V.M., develop and evaluate 
research methods, $10- 15,000; East; (d) CHEM- 
IST, proprietary drug $14-18,000; 
East; (e) CLINICAL BIOCHEMIST, 275 bed 
midwestern hospital; $11-12,000; (f) VIROLOGIST 
for research in viral infection diseases; Midwest; 
(g) PHYSICAL CHEMIST, pharmaceutical re- 
search; $9-10,800; East; (h) BIOCHEMIST, ex- 
perienced in nutritional research; $9-15,000; 
Midwest; (i) PHARMACOLOGIST, recent gradu- 
ate, neurological orientation; $9500 up; East. 
Many other opportunities available. Please write 
Science Division, The Medical Bureau, Inc., 
Burneice Larson, Chairman, 900 North Michigan 
Avenue, Chicago 11, Illinois 


POStTtONS OPEN _ 


Applications are invited for the position of 
LECTURER or SENIOR LECTURER 
GENETICS in the department of zoology. It is 
desirable that applicants should be able to take 
up the position by June 1962 

The salary ranges are: Lectureship, £A1650 to 
£A2450 per annum; Senior Lecturership, £ A2450 
to £3000 per annum. Initial salary will be deter- 
trhined according to qualifications and experience. 
Superannuation is on the F.S.S.U. basis. 

Further particulars and conditions of appoint- 
ment may be obtained from the Registrar, Uni- 
versity of Melbourne, Parkville, N2., Victoria, 
Australia, and applications should reach him by 
31 December 1961. x 


SENIOR RESEARCH 

PHARMACOLOGIST 
Ph.D. (pharmacology or physiology) to be 
responsible for pharmacologic research pro- 
gram involving biologic evaluation of novel 
enzymes for possible medical use. Principal 
duties would include development and im- 
plementation of a comprehensive enzyme 
screening and evaluation program. Will re- 
port directly to the Director of Pharmaco- 
logic Research. Midwestern metropolitan 
location. Excellent community and research 
facilities. Reply to R. M. Gesler, 


Baxter Laboratories, Inc. 


Morton Grove, IIl. 


BIOCHEMIST-PhD. 


WARNER-LAMBERT RESEARCH INSTITUTE 


Addition to staff of central research facility requires scientist 
with special interest in enzymology, energetics & inter- 
mediary metabolism. Program directed toward learning 


the mechanisms involved in diseases of the cardiovascular 
and central nervous systems. Recent Ph.D. or one with maxi- 
mum of 3 years experience required. Consideration given 
M.S. with directly related experience. Relocation expenses 


paid. 


Send Resume Stating Salary Requirements to: William J. Sumner 


WARNER-LAMBERT RESEARCH INSTITUTE 


Morris Plains, N.J. 


and dysfunction. 


Ph.D.’s and their groups. 


correcting metabolic disorders. 


METABOLIC RESEARCH POSTS 


Emphasis on endocrinological research has stimulated the creation of two new 
positions in our Metabolic Department. Each offers an opportunity to the 
_ creative, energetic scientist to participate fully in laboratory programs aimed 
at the discovery and development of significant new pharmaceutical products. 


ENDOCRINOLOGY SECTION HEAD 


Should possess Ph.D. or M.D. degree with strong background in basic medical 
e sciences plus demonstrated interest and experience in the study of endocrine function 


> To direct basic and applied research programs and to supervise activities of several 


SENIOR LABORATORY SCIENTIST 


» Should possess Ph.D. degree with broad training in physiology or basic medical 
sciences with special interest in relationship of biochemistry to bodity function. 


a To conduct laboratory investigations of new chemical leads thoug.it to be useful in 


Please send resume, including salary requirements, to — 
Wallace R. Hall, Employment Manager 


SMITH KLINE & FRENCH 
LABORATORIES 


1502 SPRING GARDEN STREET, PHILADELPHIA 1, PA. 
An Equal Opportunity Employer 


The Market Place 


CHARLES RIVER *CD-1 


® (Caesarean-derived) 
SWISS ICR 


Hypophysectomies available 
THE CHARLES RIVER 
MOUSE FARMS 


1018 Beacon St., Brookline 46, Mass., RE 4-2000 


* Trade- 
mark 


YOU NEED THIS CREE 


CATALOG FOR YOUR FILES 


Serums, antiserums and bloods 
of all kinds for technicians and tissue 
culture laboratories. No salesman will call. 


COLORADO SERUM CO. 
4950 York St.* MAin 3-5373 * Denver 16, Colo. 


HYPOPHYSECTOMIZED RATS 


Shipped to all points via Air Express 
For further information write 
HORMONE ASSAY LABORATORIES, Inc. 
8169 South Spaulding Ave., Chicago 29, Ill. 


AMINO ACID ANALYSIS 


: +. Of proteins, peptides, tissue extracts, food 
physiological fluids by the Spackman, 


thod, using ¢ 
Beckman-Spinco Analyzer. 
Inquiries for rates and other details are invited. 


Analytical Division 
xford 961 Woodside Road 
aboratories@® Redwood City 3, Calif. 


RESEARCH ANIMALS, INC. 

3401 Fifth Avenue Pittsburgh 13, Pa. 
Museum 1-4156 Cable: RESEARCH 
ALL Laboratory Animals Available 
Canine Blood for Heart-Lung Machine by 
Contract 
Overnight delivery ANYWHERE 
State Your Needs For Quotations 


BOOKS AND MaGaZINEs Ifill 


Your sets and files of 
scientific journals 


are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
periodical files you are willing to sell at RS. mar- 
ket prices. Write Dept. A3S, CANNER’S, Inc. 
Boston 20, Massachusetts 


FOR UP-TO-DATE INFORMATION ON 
GAS CHROMATOGRAPHY 
READ AEROGRAPH RESEARCH NOTES 


1 
: write for your 
free be 4 INSTRUMENT & RESEARCH INC, 
subscription 313-A Wainut Creek, Calif, 


MAMMARY TUMORS IN MICE 


AAAS Publication No. 22. By the staff of 
the National Cancer Institute, National In- 
stitutes of Health. F. R. Moulton, Ed. 
Published 1945—Now offered at reduced price: 
$3.00 prepaid orders by AAAS _ members, 
$3.50 retail. Cloth, 20 tables, 52 illus. 


AAAS 
1515 Massachusetts Avenue, NW, 
Washington 5, D.C. 
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NEW JEM-6C ELECTRON MICROSCOPE 
WITH 8A RESOLUTION FROM FISHER 


Fisher Scientific is now your exclusive United States and Cana- 
dian source for electron microscopes and related instruments 
manufactured by Japan Electron Optics Laboratory Co., Ltd. 
Model JEM-6C gives you highest available resolving power — 
8 Angstroms—for biological and medical work. Direct magnifi- 
cation: continuously variable from 600X to 200,000X (photo- 


‘es ete graphic magnification: greater than 1,000,000X) so you can 
ee si study structural detail of all sizes in the same specimen. Accel- 
erating voltages of 50, 80 and 100 KV are extremely stable. 


Fast change of specimen — only 30 seconds. For full details, 


call your Fisher branch, or write Fisher Scientific Company, 
139 Fisher Building, Pittsburgh 19, Pa. 


_ TOBACCO MOSAIC VIRUS 200,000X X-197 


‘ Bs 
H 


dF} FISHER SCIENTIFIC 


 World’s Largest Manufacturer-Distributor of Laboratory Appliances & Reagent Chemicals 
CE 
ff o} 


Boston Chicago Fort Worth «+ Houston New York Odessa, Texas 
Philadelphia fPittsburgh St.Louis Washington Montreal « Toronto 
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Serum, Plasma or Urine 
determinations... quickly 
and accurately... from 
_a single drop | 


TS* meter 


(a Goldberg Refractometer) 


The new AO TS Meter requires just one drop 
of sample to provide immediate, accurate deter- 
minations of total solids, specific gravity, refrac- 
tive index, protein concentration or water 
concentration in serum, plasma and urine. 


Minute Sample Required: As little as 0.02 ml 
of sample is sufficient for the most precise deter- 
mination. Minute sample previously reported 
“q.n.s.” now can be read routinely for example, 
in pediatric urinalysis, in oliguric patients, and 
in collection from ureteral catheters or micro- 
hematocrit tubes. 


Temperature-Compensated for Unsurpassed 
Accuracy: The AO TS Meter provides auto- 
matic temperature compensation for all aqueous 
solutions. Differences in room, instrument or 
sample temperatures do not affect readings. 
Error from these sources is reduced to less than 
0.1% over the range of 65° to 95°F. Readings 
are consistently obtained with a degree of accu- 


COMPANY 


Dept. Y-4 


Gentlemen: 
AO TS Meter. 


Name 


American ®& Optical 


INSTRUMENT DIVISION, BUFFALO 15, NEW YORK 


Please send Brochure SB10400~with complete information about the new 


racy, speed and reproducibility significantly 
better than those obtained with urinometers, 
the falling-drop method or with instruments 
uncompensated for temperature. 


Direct Readings: You make an immediate 
analysis directly from the built-in scale... 
without references to graphs, tables or ther- 
mometer readings. Two models are available. 
Model 10400 provides determinations of total 
solids in plasma or serum and urine specific 
gravity; model 10401 gives readings of protein 
concentration and refractive index. 


*Total Solids Meter. The AO TS Meter and 
this method of analysis was developed in close 
cooperation with Dr. A. V. Wolf, Head of the 
Department of Physiology, University of 
Illinois, College of Medicine, Chicago, Ill. 


Write for complete information! 


Address 


City Zone 


State 


Toronto, Ontario 


IN CANADA write -- American Optical Company Canada Ltd., Box 40, Terminal A, 


: 

4 


